ADA  032  8 8 


THE  GENERATION  AND  RADIATION  OF  SUPERSONIC  JET 
NOISE 

VOLUME  III  TURBULENT  MIXING  NOISE  DATA 


LOCKHEED-GEORGIA  COMPANY 
MARIETTA,  GEORGIA  30063 


SEPTEMBER  1976 


TECHNICAL  REPORT  AFAPL-TR-76-65 

FINAL  REPORT  FOR  PERIOD  6 NOVEMBER  1972  - 6 NOVEMBER  1975 


Approved  for  public  release;  distribution  unlimited 


DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  NOISE  ABATEMENT 
WASHINGTON,  D.C. 


copy  mum  to  m m m 

FEfM  FULLY  LEGIBLE  FS3KCIM 


AIR  FORCE  AERO-PROPULSION  LABORATORY 
AIR  FORCE  WRIGHT  AERONAUTICAL  LABORATORIES 
AIR  FORCE  SYSTEMS  COMMAND 
WRIGHT-PATTERSON  AIR  FORCE  BASE,  OHIO  45433 


NOTICE 


When  Government  drawings,  specifications,  or  other  data  are  used  for 
any  purpose  other  than  in  connection  with  a definitely  related  Government 
procurement  operation,  the  United  States  Government  thereby  incurs  no 
responsibility  nor  any  obligation  whatsoever;  and  the  fact  that  the 
Government  may  have  formulated,  furnished,  or  in  any  way  supplied  the 
said  drawings,  specifications,  or  other  data,  is  not  to  be  regarded  by 
implication  or  otherwise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights  or  permission  to 
manufacture,  use,  or  sell  any  patented  invention  that  may  in  any  way 
be  related  thereto. 


This  final  report  was  prepared  by  the  Lockheed-Georgia  Company, 
Marietta,  Georgia,  under  Contract  F33615-73-C-2032.  The  effort  was 
sponsored  by  the  Air  Force  Aero-Propulsion  Laboratory,  Air  Force 
Systems  Command,  Wright-Patterson  AFB,  Ohio  and  the  Department  of 
Transportation  under  Project  3066,  Task  14,  and  Work  Unit  08  with 
Mr,  Paul  A,  Shahady  (AFAPL/TBC)  as  Project  Engineer.  Dr.  Gordon 
Banerian  was  the  Project  Manager  for  the  Department  of  Transporta- 
tion. Or.  Harry  E.  Plumblee  of  Lockheed-Georgia  Company  was 
technically  responsible  for  the  work. 


This  report  has  been  reviewed  by  the  Information  Office  (ASD/OIP) 
and  is  releasable  to  the  National  Technical  Information  Service  (NTIS). 
At  NTIS,  it  will  be  available  to  the  general  public,  including 
foreign  nations. 


tion. 


This  technical  report  has  been  reviewed  and  is  approved  for  publica- 


PAUL  A.  SHAHADY 
Project  Engineer 
USAF 

FOR  THE  COMMANDER 

ROBERT  E.  HENDERSON 
Manager,  Combustion  Technical 


DR.  GORDON  BANERIAN 
Project  Manager 

lartment  of  Transportation 


Copies  of  this  report  should  not  be  returned  urTHss'rettirn  is  required 
by  security  considerations,  contractual  obligation^. or  notice  on  a 
specific  document. 


-i  rj  . «<«, 


SeCu^lTV  CL  ASS*  CATION  O^  ThU  ‘•A'/t  (Wbmn  Dmtm  Hntmrmd) 

I /Zfjfep ORT  DOCUMENTATION  PAGE 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


!2  GOVT  ACCESSION  NO.J  3 J»EC|P'F..T'5  CATALOG  NUMBER 


(/;]AFAPL//TR-76-65-Vol , 

, " \ — - — — — — vwifSifflf 

,>  1 THE  GENERATION  AND  JAOIATION  OF  SUPERSONIC  JET  ; .....  , .....  j 

viJ  foist.  Volume  mfTurbulent  Hiding  NoisiHfata,  6 NOV  72  - 6 MV  75, 

■=  m i.agwBwiff  WOW  WT  ■ <— fcl> 

- — r~-~ * /LG76ERJ0H  33  - . /,  , _ 3 } 

. V|  ' j,  1 '''^CvjL,.-.  r-r  ^T'lnirr wg tow 'uwm rvrti u l iiiD  1 111  '> 

./C  H.  K./Tanna,  J^.  D ./bearuM**  Tt>  H. /Burr  in  (z^), — \ _ 


F336I5-73-C-ZU32 


* PERFORMING  ORGANIZATION  NAME  AND  ADDRESS  ' o£P^»OGRAM  ELEMENT.  PROJECT.  TASK  "1 

APEA  A WORK  UNIT  NUMBIN'!  >"  ' *•?* 

Lockheed-Georgia  Company  i-—-'"  PE  62203F,  Project [3066j 

Marietta,  Georgia  30063  y -7 —IasJ<(  1 4 j Work  UnitfB 

II  CONTROLLING  OFFICE  NAME  ANO  AOORESS  TrNtPBRT-41AT« •"I 

Air  Force  Aero  Propulsion  Laboratory /TBC  f //_  23  Jun#|%76  ) 

Wright-Patterson  AF3,  Ohio  45433  ***-"**} "W^ 

75  MONITORING  agency  name  A ADDRESS?!/  difimnmt  from  Comrotttni  Otllc)  15.  SECURITYTi?fe2cg(J^*  jrjj 


VJj  23  Junr«76 


Unclassi f ied 

15.  DECLASSI  FI  CATION /DOWN  GRADING 
SCHEDULE 


'»  DISTRIBUTION  STATEMENT  (ol  Ihi,  Rmport) 

Approved  for  Public  Release;  Distribution  Unlimited. 


*7  DISTRIBUTION  statement  (oi  thm  mbmtrmct  *nf#r*d  / n Block  20,  it  ditimrmnt  from  Rmport) 


U.  SUPPLEMENTARY  NOTES 


19.  KEY  WOR05  CContinum  on  rmrmrmm  midm  it  nmcmmmmry  md  Idmntify  by  block  number) 

Acoustics,  Turbulence,  Jet  Noise,  Laser  Velocimetry,  Supersonic  Jets, 
Shock  Noise 


20.  ABSTRACT  (Gontimtm  on  rmvmrmm  jtldm  it  nmcmmmmry  and  Idmntify  by  block  number) 

This  report  is  published  in  four  volumes.  Volume  I summarizes  the  work 
accomplished.  Volume  II  contains  a detailed  discussion  of  work  accomplished 
since  the  publication  of  the  interim  report,  and  all  the  major  conclusions 
reached  during  the  program.  Volume  III  (this  volume)  is  a data  report  which 
presents  a detai'ed  compilation  of  the  turbulent  mixing  noise  1/3-octave 
spectra.  Volume  IV,  another  data  report,  contains  the  narrow-band  spectra 
for  broadband  shock-associated  noise.  ^ ^ 

ex'  / C 


DD  l JAN*71  1473  EDITION  OF  I NOV  65  IS  OBSOLETE 


UNCLASSIFIED >- 1 - 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Wh,n  Dpi,  Ent, rfd)  j 


PREFACE 
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I TURBULENT  MIXING  NOISE  EXPERIMENTS 

I 
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The  character i st i cs , both  spectral  and  directivity,  of  the  sound  field  of 
S'jpersouc  shock-free  jets  are  studied  by  measuring  the  turbulent  mixing  noise 
in  the  far  field  from  four  two-inch  diameter  nozzles,  namely  a convergent 
nozzle  for  pressure  ratios  up  to  critical  and  three  convergent-divergent 
nozzles  naving  nominal  design  Mach  numbers  of  1.4,  1.7,  and  2.0,  respectively. 
The  meaSAUUs«a*r.ts.  were  _conduc  ted  Jnrythe  Lockheed  anechoic  facility,  which  pro- 
viders free-field  environment  The  results  from  75  jet  exit  cond  i t i ons^ 
(combinations  of  jet  exi t-VelocI ty  ratio  Vj/aQ  and  jet  static  temperature 
ratio  Tj/T0)^are  presented-J_n  this  Volume^in  a systematic  manner  in_the  form 
of  tabulated  one-third  octave  spectra.  The  test  prog  ram  ,"-^descr  i bed  below, "‘was 
carefully  planned  in  order  to  obtain  results  (i)  at  constant  jet  efflux  tem- 
perature with  varying  jet  velocity,  and  conversely  (ii)  at  constant  exit 
velocity  while  varying  jet  efflux  temperature.  The  effects  of  jet  velocity 
and  exhaust  temperature  on  turbulent  mixing  noise  can  therefore  be  assessed 
independently.^ 


EXPERIMENTAL  PROGRAM  CHART 

The  experimental  program  is  now  described  in  detail  with  the  help  of  the 
experimental  program  chart  shown  on  the  following  page.  The  chart  essentially 
shows  the  envelope  of  jet  static  temperature  ratio  Tj/T0  (and  hence  also  jet 
density  ratio,  pj/pQ),  and  jet  exit  velocity  ratio  Vj/a0,  as  a function  of 
stagnation  temperature  ratio  Tr/T0,  and  pressure  ratio  Pr/P0.  The  lower  limit 

of  Vj/aQ  is  set  oy  the  measuring  instrumentation  (electronic)  noise,  and  not 

by  the  rig  generated  internal  noise.  The  four  nozzles  employed  are  the  con- 
vergent nozzle  and  the  M=‘1.4,  1.7,  and  2.0  convergent-divergent  nozzles.  In 
this  study  of  turbulent  mixing  noise,  the  nozzles  must  be  operated  at  on-design 
pressure  ratios  so  that  the  data  will  not  be  contaminated  by  contributions 
from  shock-associated  noise.  The  convergent  nozzle  can  therefore  be  operated 
at  any  pressure  ratio  up  to  1.89,  and  the  corresponding  ranges  of  Tj/j0  and 
Vj/aD  are  shown  by  the  shaded  area  of  the  chart.  In  contrast,  the  three  con- 

div  nozzles  can  be  operated  at  fixed  pressure  ratios  only,  and  hence  the  jet 

exit  conditions  available  with  these  nozzles  are  represented  by  the  three 
curves  on  the  right  of  the  shaded  area.  The  variation  of  the  specific  heat 
ratio,  V,  with  temperature  was  incorporated  in  the  preparation  of  this  chart. 

The  jet  operating  conditions  originally  selected  for  the  experimental 
program  are  identified  by  test  point  numbers  (TPN)  in  the  chart..  It  can  be 
seen  that  by  considering  test  points  on  each  horizontal  line,  the  jet  efflux 
temperature  remains  constant  while  efflux  velocity  varies.  Conversely,  on 
each  vertical  line,  constant  efflux  velocity  is  maintained  while  jet  exit 
temperature  is  varied.: 

It  should  be  noted  that  all  data  given  in  this  Volume  are  obtained  from 
two-inch  diameter  nozzles  with  the  measurement  points  at  72  nozzle  diameters.- 
The  normal  scaling  laws  must  therefore  be  applied  for  application  to  other 
measurement  configurations. 
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MEASUREMENT  AND  DATA  REDUCTION  PROCEDURES 


The  complete  experimental  program  was  executed  in  two  parts.  The  mea- 
surements in  the  rear  arc  were  conducted  first  with  twelve  microphones  posi- 
tioned at  7i°  intervals  from  15°  to  $7i°  to  the  downstream  jet  axis.  The 
entire  test  program  was  then  repeated  to  obtain  corresponding  results  in  the 
forward  arc,  where  ten  microphones  were  again  placed  at  7i°  intervals  over  the 
angular  range  from  82i°  to  150°  to  the  jet  exhaust.  Half-inch  06K  microphones 
Type  1*133  with  FET  cathode  followers  Type  2619  were  utilized  throughout  the 
test  program.  The  responses  were  recorded  simultaneously  on  a lA-channel 
Honeywell  FM  tape  recorder  at  120  inches  per  second  (ips).  In  order  to  obtain 
the  1 /3-octave  spectra  from  200  Hz  to  40  KHz  by  using  a Hewlett-Packard  real 
time  1/3-octave  audio  spectrum  analyzer,  the  tape  speed  was  reduced  to  3C  ips 
on  playback.  The  1/3-octave  levels  then  were  recorded  on  an  incremental  tape 
recorder  for  subsequent  detailed  analysis  by  means  of  a data  reduction  program 
developed  for  use  cn  the  Univac  4l8  digital  computer.  This  program  incorpo- 
rates the  microphone  frequency  response  corrections  and  atmospheric  absorption 
corrections.  The  values  of  atmospheric  absorption  corrections  were  obtained 
from  Evans,  Bass  and  Sutherland  ( The  Journal  of  the  Acoustical  Society  of 
America,  1972,  Vol.  51,  No.  5,  Part  2,  pp.  1565-1575) • The  data  are  corrected 
to  laboratory  conditions  at  the  time  of  each  test,  and  are  not  corrected  to 
standard  day  conditions.  The  results  finally  are  displayed  to  include  test 
conditions  and  computed  jet  flaw  parameters,  1/3-octave  acoustic  spectra,  and 
computed  overall  sound  pressure  levels. 


DATA  PRESENTATION 


The  nominal  values  of  jet  operating  conditions  defining  the  test  points 
covering  the  entire  experimental  program  are  tabulated  in  detail,  and  the 
various  parameters  are  defined  in  the  list  of  symbols.  It  can  be  seen  that 
for  every  test  point  number  (TPN) , there  are  two  corresponding  run  numbers 
(RN) ; the  first  run  number  refers  to  measurements  in  the  rear  arc,  whereas  the 
second  run  number  refers  to  measurements  in  the  forward  arc.  For  every  run 
number,  there  are  three  data  pages.  The  first  page  gives  all  the  information 
about  the  test  conditions  and  various  jet  flow  parameters,  while  the  1/3- 
octave  spectrum  levels  and  the  overall  sound  pressure  levels  at  all  microphone 
positions  are  tabulated  on  the  second  and  third  pages. 

In  using  the  data  presented  in  this  report,  the  following  points  must  be 
considered  at  all  times: 

(1)  The  spectra  measured  by  the  8=15°  microphone  are  in  seme  cases 
affected  by  the  air-flow  generated  noise  over  this  microphone. 

(2)  For  Vj/ao<0.5,  although  there  is  no  contamination  from  rig  internal 
noise  sources,  the  spectra  are  affected  by  the  background  noise  and  the  mea- 
suring instrumentation  (electronic)  noise.  The  background  noise  produces  a 
slight  lift  in  the  spectra  at  the  low  frequency  end,  whereas  the  instrumenta- 
tion noise  produces  a slight  lift  at  the  high  frequency  end.  The  levels  over 
the  majority  of  the  (middle)  frequency  range,  however,  are  considered  to  be 
accurate. 
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(3)  Due  to  the  presence  of  the  kaowool  wrapping  upstream  of  the  nozzle 
exit,  there  is  no  direct  line  of  sight  between  the  nozzle  lip  and  a microphone 
placed  at  large  angle  in  the  forward  arc.  The  spectra  at  9 = Ii»2i°  and  150° 
are  therefore  likely  to  be  affected  (normally  resulting  into  slightly  lower 
levels  than  expected),  and  should  be  treated  with  caution.  No  such  problem 
exists,  however,  for  results  at  all  other  angles  in  the  range  15°  50  <135°. 

(1»)  Although  the  supersonic  nozzle  calibration  tests  (shadowgraph  tests) 
revealed  no  significant  shock  pattern  in  the  jet  flow  at  design  pressure 
ratios  for  all  con-div  nozzles,  close  examination  of  the  acoustic  data  indi- 
cates that  for  6 >105°,  some  of  the  spectra  obtained  with  these  con-div 
nozzles  are  slightly  contaminated  by  shock-associated  noise  at  the  higher 
frequencies.  This  indicates  slight  imperfections  in  the  machining  of  the 
nozzle  contour.. 
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TEST  POINT  CONDITIONS 
(NOMINAL) 
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LIST  OF  SYMBOLS 


D 

M 

MJ 

VPo 

R 

RN 

TPN 

V^o 

WTo 

Vj/aG 

Y 

0 

Pj/PQ 


ambient  speed  of  sound 

speed  of  sound  in  jet  flow  at  nozzle  exit  plane 
jet  nozzle  diameter 

convergent-divergent  nozzle  design  Mach  number  (nominal) 
jet  Mach  number,  Vj/aj 
pressure  ratio 

microphone  distance  from  nozzle  exit  plane 

run  number 

test  point  number 

static  (or  jet  exit)  temperature  ratio 
stagnation  (or  total)  temperature  ratio 
jet  exit  velocity  ratio 
ratio  of  specific  heats 

microphone  angle  relative  to  downstream  jet  axis 
jet  exit  density  ratio 


DATA  PRINTOUT  NOMENCLATURE: 


DJ/DO  * Pj/PD 
DR/DO  * Pr/Pq 
DR/OJ  * Pr/Pj 
MJ  * Mj 
PR  « PR/P0 

PS  I = pounds  per  square  inch 

TJ/TO  = Tj/T0 

TR  « Tr/Tq 

TR/TJ  = Tr/Tj 

VJ  = Vj 

VJ/AO  = Vj/aQ 
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CONVERGENT  NOZZLE 


3*^00  0.294  0.802  1.33  1.502  3-763  107  365  - 367  179  368  - 370 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

PPSPRVQIR  PRESSURE  * 1*26  P5l»  ATMOSPHERIC  PRESSURE  s 14.18  PSl 
RESERVUiR  RRtabUMC.  - r-  r utuaru  TrMPFRATiiRE  s 72,00  DEG.F 

RESERVOIR  TEMPERATURE  = 69.00  DEG.F»  CHAMBER  TEMPERS > URL. 

Rtst-RW  RELATIVE  HUMIDITY  = 61.0  PERCENT 

gamma  = 1.400 
RUN  NUMBER  19 

uTfDf»ownNF<;  ARP  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 


PRESSURE  RATIO  PR  = l.OOO 
TEMPERATURE  RATIO  TR  = 0.994 
MACH  NUMBER  MJ  = 0-354 

JET  STATIC  TEMPERATURE  RATIO  TJ/T0  - 0.970 
JET  OENSITY  RATIO  OJ/OO  = 1.031 
JET  VELOCITY  RATIO  VJ/AO  = 0.348 
JET  VELOCITY  VJ  = 393.7  FPS 


TR/TJ  = 1.025 
OR/OO  = 1,096 

MASS JFL0«j*=6Q. 657  POUNDS  PER  SECOND 
THRUST  = 8.06  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

CENTER 

PHONE 

FREQ. 

NO.  ANGLE 

HZ 

1 15.0 

200.0 

56.9 

250.0 

57.8 

315.2 

56.8 

400.0 

60.6 

500.0 

60.3 

630.0 

60.2 

800.0 

62.3 

1000.0 

61.2 

1250.0 

61.3 

1600.0 

60.1 

2000.0 

58.7 

2500.0 

57.5 

3150.0 

55.9 

4000.0 

57.4 

5000.0 

55.8 

6300.0 

56.4 

8000.0 

55.7 

10000.0 

55.2 

12500.0 

54.2 

16000.0 

51.4 

20000.0 

50.4 

25000.0 

51.7 

31500.0 

56.0 

40000.0 

57.6 

OVERALL 

SPL 

72.0 

MICRO 

MICRO 

PHONE 

PHONE 

i.  angle 

NO.  ANGLE 

22.5 

3 30.0 

0.0 

55*7 

0.0 

57*8 

0.0 

58*6 

0.0 

58*1 

0.0 

59.2 

0.0 

59*3 

0.0 

60*3 

0.0 

60.3 

0.0 

61*4 

0.0 

60.9 

0*0 

61.0 

0.0 

60.2 

0.0 

59*8 

0.0 

59.1 

0.0 

57*9 

0.0 

5?.l 

0.0 

56.1 

0.0 

55.0 

0.0 

54*3 

0.0 

53*1 

0.0 

52.1 

0.0 

51.9 

0.0 

52*1 

0.0 

53*3 

0*0 


MICRO 

MICRO 

PHONE 

PHONE 

i.  angle 

no.  angle 

37.5 

5 45.0 

49.5 

50.5 

52.6 

53.3 

52.5 

52.2 

53.8 

53.4 

54.7 

55.1 

55.9 

56.1 

56 . 6 

57.0 

57.6 

57.5 

58.9 

59.0 

58.7 

59.0 

58*8 

59.6 

58.7 

59.6 

58.6 

59.2 

58.2 

59.4 

57.2 

58.9 

56.9 

58.4 

55.7 

57.9 

55.0 

57.5 

54.5 

57.2 

53.6 

56,5 

52.9 

55.8 

52.6 

55.4 

53.1 

55,9 

54.4 

58.2 

69.9 

71.1 

MICRO 
PHONE 
NO.  ANGLE 
6 52*5 


50.1 

52.2 
52.4 

52.9 

54.3 
55*6 

56.3 

57.1 

58.1 

58.9 
58.8 
58.8 

58.8 

58.3 

58.4 

58.2 

57.4 

57.2 
56*8 

56.2 

55.8 
55.7 
56.1 

56.3 


70.6 


72.0 


1/3  OCTAVE  SOUND  pressure  level 
CONTlNUEO 


1/3 

OCTAVE 

CENTER 

FREQ. 


HZ 


MICRO  MICRO  MICRO 

phone  phone  phone 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
7 60.0  8 67.5  9 75.0  10 


MICRO  MICRO 

PHONE  PHONE 

. ANGLE  NO,  ANGLE  NO 
82.5  11  90.Q  12 


MICRO 
PHONE 
. ANGLE 
97.5 


200.0 

49.8 

51*4 

250.0 

51.6 

51.6 

315.2 

51.0 

51.4 

400.0 

51.6 

51.6 

500.0 

53.2 

52.5 

630.0 

54,3 

53.8 

800.0 

55.3 

54*8 

1000.0 

56.5 

55.6 

1250.0 

57.5 

56.6 

1600.0 

58.1 

57.2 

2000.0 

56.2 

57.9 

2500.0 

58.4 

57.9 

3150.0 

58.3 

57.9 

4000.0 

58.4 

58,1 

5000.0 

58.1 

57.8 

6300.0 

57.9 

57,8 

8000.0 

57,3 

57.3 

10000.0 

57.1 

56.9 

12500.0 

56.7 

56*4 

16000,0 

55.8 

55.9 

20000.0 

55.3 

55*1 

25000.0 

55,1 

54.6 

31500,0 

55,8 

54.7 

40000.0 

61.2 

55.2 

47.8 

48.4 

50.8 

5i.0 

49.9 

49.5 

50.4 

49.9 

49.8 

5o»6 

50.4 

50.2 

52.1 

51.8 

52.1 

53.2 

53.2 

53.4 

54.3 

54.1 

54.1 

55.2 

55.0 

54.4 

56.7 

55.7 

55.8 

56*8 

56*2 

56.1 

57.4 

56.7 

56,7 

57.7 

57.2 

57.4 

57.6 

57.6 

57.7 

57.9 

57.6 

57.7 

57.5 

57.5 

57.7 

57.2 

57.5 

57,5 

56.7 

56.7 

57.1 

56.1 

56.3 

56.7 

55.8 

55.9 

56,2 

55.5 

54.8 

55,6 

55.0 

54*0 

54.9 

54*9 

53.5 

54,5 

54*8 

53.8 

54,7 

55.3 

54,0 

55.7 

50.3 
u9»0 

49.8 

49.3 

51.0 

52.2 

53.0 

54.0 

55.2 
55*4 

56.2 
56*6 

57.0 

57.2 

57.3 

57.3 

56.8 

56.6 

56.2 

55.4 

54.3 

53.7 
53.7 

53.9 


OVERALL 

SPL  70.5  69.7 


69.4 


’.0  69,3  68.7 
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F 


SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.28  PSl»  ATMOSPHERIC  PRESSURE  = 14.18  PSl 

RESERVOIR  TEMPERATURE  = 60.00  DEG.F#  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 50.0  PERCENT 
GAMMA  = 1.400 

RUN  NUMBER  201 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.090 
TEMPERATURE  RATIO  TR  = 1.000 
MACH  NUMBER  MJ  = 0.354 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.976 
JET  DENSITY  RATIO  DJ/Oq  = 1.025 
JET  VELOCITY  RATIO  VJ/AO  = 0.349 
JET  VELOCITY  VJ  = 390.3  FPS 

TR/TJ  = 1.025 
DR/DO  = 1.090 
DR/OJ  = 1.064 

MASS  FLOW  = 0.655  POUNOS  PER  SECOND 
THRUST  = 8.06  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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i/3  OCTaV'E  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90.0  12  97.5  13  105.0  14  112.5 


200.0 

44.8 

47.3 

250.0 

48.1 

49.0 

315.2 

46.6 

49.0 

400.0 

50.4 

50 . 6 

500.0 

52.3 

52.0 

630.0 

53.8 

53.2 

aoo.o 

54.7 

54.6 

1000.0 

55.7 

54*8 

1250.0 

56.5 

56*1 

1600.0 

56.9 

56.3 

2000.0 

57.4 

57.0 

2500.0 

57.4 

57.1 

3150.0 

57.5 

57.2 

4000.0 

57.5 

57.2 

5000.0 

57.0 

57.5 

6300.0 

56.8 

57,7 

8000.0 

56.7 

57.7 

10000.0 

56.9 

56*9 

12500.0 

56.  ~ 

55.3 

16000.0 

55.3 

55.6 

20000.0 

54.6 

55*6 

25000.0 

55.0 

54.3 

31500.0 

54.9 

54.7 

40000.0 

54.6 

55.1 

OVERALL 

SPL 

69.3 

69.2 

50 .8 

47.3 

45.9 

50.5 

46.9 

46.5 

50.8 

48.9 

48.4 

5l«0 

49.9 

49.8 

52.3 

51.4 

50.8 

52*8 

52.2 

51.7 

54*0 

53.1 

52.8 

54*2 

53.8 

53.0 

55*3 

54.6 

54.6 

55.4 

54.9 

r4.5 

56*5 

55.9 

55.5 

56*3 

56.1 

55.8 

56*5 

56 . 6 

56.2 

56*8 

56.6 

56.4 

56.9 

56.4 

56.6 

56.5 

56.4 

56.7 

55.0 

55.6 

55.7 

54*8 

55.0 

54.9 

54.3 

54.9 

54.5 

52.9 

54.4 

54.2 

52.9 

54.2 

54.2 

5i»  5 

53.5 

53.3 

50.7 

53.9 

53.4 

50*3 

55.8 

53.7 

68*1 

68.2 

67.9 

MICRO 
PHONE 
NO,  ANGLE 
15  120.0 


52.1 

47.7 

49.0 

50.5 

50.3 

51.3 

52.5 

52.7 
53.9 
53.9 

55.0 

55.2 

55.7 
55*8 

55 . 6 

56.3 

55.3 

54.5 

54.1 

53.5 

53.3 

53.3 

53.4 

54.7 


67.6 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135.0 

18  1^2.5 

19  150 

200.0 

52.4 

55.8 

50 

3 

51.3 

250.0 

47.8 

47.9 

49 

C 

49.0 

315.2 

50.0 

50,8 

48 

8 

49.9 

400.0 

50.7 

49.3 

48 

8 

50 . 2 

500.  Q 

50.2 

48.9 

48 

6 

49.0 

630.0 

50.9 

50.0 

49 

3 

48.6 

800.0 

51.8 

50.7 

50 

1 

49.0 

1000.0 

52.2 

51.0 

50 

0 

48.9 

1250.0 

53.0 

51.8 

50 

5 

49.0 

1600.0 

53.2 

51.5 

50 

2 

48.8 

2C00.0 

54.3 

52.5 

51 

6 

49.6 

2500.0 

54.5 

52.8 

51 

0 

49.1 

3150.0 

55.0 

53.5 

51 

5 

49.5 

4000.0 

55.2 

53.7 

51 

7 

49.6 

5000.0 

55.1 

53.3 

51 

1 

49.0 

6300.0 

55.2 

52.8 

50 

5 

49.0 

8000.0 

54.6 

53.1 

50 

0 

48.1 

10000.0 

54.1 

52.1 

49 

2 

47.2 

12500.0 

53.7 

51.9 

48 

9 

47.0 

16000.0 

53,6 

51.7 

49 

0 

46.7 

20000.0 

53.9 

51.5 

49 

6 

47.3 

25000.0 

52.6 

50.8 

47 

8 

45.2 

31500.0 

52.4 

50.8 

47 

6 

44.9 

40000.0 

52.8 

51.6 

47 

7 

46.7 

OVERALL 

SPL 

67.0 

65.8 

63.7 

62.5 

SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.70  pSl»  ATMOSPHERIC  PRESSURE  = 14.18  PSl 

RESERVOIR  TEMPERATURE  = 68.00  DEG.F»  CHAMBER  TEMPERATURE  = 72.00  DEG.F 

RELATIVE  HUMIDITY  = 61,0  PERCENT 
GAMMA  = 1.400 

RUN  NUMBER  20 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.J20 
TEMPERATURE  RATIO  TR  = 0.992 
MACH  NUMBER  MJ  = 0.405 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.961 
JET  DENSITY  RATIO  OJ/Dfl  = 1,041 
JET  VELOCITY  RATIO  VJ/AO  = 0.397 
JET  VELOCITY  VJ  = 449,4  FPS 

TR/TJ  = 1.033 
DR/DO  = 1.128 
DR/DJ  = 1.084 

MASS  FLOW  = 0.757  POUNQE  PER  SECOND 
THRUST  = 10.60  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO 

PHONE 

NO.  ANGLE  NO 
1 15.0  2 


MICRO  MICRO 

phone  phone 

. angle  no.  angle  NO 

22.5  3 30.0  4 


MICRO 

phone 

. ANGLE  NO 
37.5  5 


MICRO 
PHONE 
, ANGLE  NO 
45.0  6 


MICRO 

PHONE 

. angle 

52.5 


200.0 

0.0 

250.0 

0.0 

315.2 

0.0 

400.0 

0.0 

500.0 

0.0 

630.0 

0.0 

800.0 

0.0 

1000.0 

0.0 

1250.0 

0.0 

1600.0 

0.0 

2000.0 

0.0 

2500.0 

0.0 

3150.0 

0.0 

4000.0 

0.0 

5000.0 

0.0 

6300.0 

0,0 

8000.0 

0.0 

10000.0 

0.0 

12500.0 

0.0 

16000.0 

0.0 

200C0.0 

0.0 

25000.0 

0.0 

31500.0 

0.0 

400G0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 


0*0 

51,5 

0*0 

55.3 

0*0 

55.7 

0*0 

57.5 

o»o 

58.5 

0*0 

60.1 

0*0 

61.3 

0*0 

62.1 

0*0 

63.4 

0*0 

63.2 

0*0 

63.7 

0*0 

63.4 

0*0 

63.1 

0*0 

62.8 

0*0 

62.0 

0*0 

61.5 

0*0 

60.4 

0*0 

59.5 

0*0 

58.6 

0*0 

57.8 

0*0 

56.8 

0*0 

56.0 

0*0 

55.6 

0*0 

56.0 

52.5 

50.6 

55.3 

54.0 

55,4 

54.4 

56,7 

56.0 

58.5 

57.1 

60.1 

58.6 

61.0 

60.1 

62.1 

61.0 

63.6 

62.3 

63.4 

62.9 

63.9 

63.1 

63.9 

63.2 

63.9 

63.3 

64.1 

63.2 

63.7 

63*0 

63.4 

62.6 

62.7 

62*2 

62.2 

61.9 

61.9 

61.7 

60.9 

61.0 

60.1 

60.3 

59.4 

59.8 

59.2 

59.8 

59.7 

59*5 

1: 


OVERALL 
SPL  72.0 


Q.Q  72.0 


74,3  75.4  74.8 


W‘ 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANQLe 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67*5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

50.6 

52.3 

50.2 

50.1 

51.9 

51.3 

250.0 

53.7 

53.6 

53.2 

51.7 

51.7 

50.8 

315.2 

53.9 

53.3 

52.7 

52.2 

52.1 

52.0 

400.0 

55.2 

54.4 

53.1 

53.3 

53.2 

52.4 

500.0 

56.4 

55.8 

54.7 

54.3 

54.2 

53.7 

630.0 

57.7 

57.4 

56.7 

56.6 

56.2 

55.9 

800.0 

59.0 

58.4 

57.7 

57.4 

56.8 

56.4 

1000.0 

60.3 

59.3 

58.7 

58.2 

58.0 

57.7 

1250.0 

61.6 

60 . 6 

60*1 

59.4 

59.4 

58.7 

1600.0 

61.9 

61.0 

60*5 

60.1 

59.6 

59.0 

2000.0 

62.6 

62.0 

6i.4 

60.6 

60.6 

60*1 

2500.0 

62.6 

62.1 

61.4 

60.7 

61.1 

60.5 

3150.0 

62.8 

62.1 

61.9 

61.4 

61.5 

61.1 

4000.0 

63.1 

62.6 

62.0 

61.6 

61.6 

61 . 4 

5000.0 

62.9 

62.4 

61.5 

61.5 

61.6 

61. 5 

6300.0 

63.0 

62.4 

6l  .6 

61  *6 

61.7 

61  * 6 

8000.0 

62.3 

61.9 

61.0 

60.9 

61.2 

61.3 

10000.0 

62.0 

61.5 

6o*6 

60.3 

60.8 

61.0 

12500.0 

61.8 

61.1 

60.2 

59.9 

60.3 

60.6 

16000.0 

61.1 

60 .6 

59*9 

59.0 

59.8 

59.8 

20000.0 

60.7 

59.7 

59.3 

58.1 

58.8 

58.6 

25000.0 

60.5 

59.1 

5g.O 

57.4 

58.2 

57.8 

31500.0 

60.9 

58.6 

58.7 

56 . 9 

58.0 

57.1 

40000.0 

63.0 

58.5 

58.5 

56.6 

58.5 

56.9 

OVERALL 

SPL 

74.8 

73.9 

73.3 

72.7 

73.0 

72.7 
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V^PWR|»4 


W 


rmTfss  wjwn'-^p/-1  ■ 


supersonic  jet  exhaust  noise 

MACH  l.o  NOZZLE 

RESERVOIR  PRESSURE  = 1.70  psi,  ATMOSPHERIC  PRESSURE  s 14.18  PSl 

RESERVOIR  TEMPERATURE  = 60.00  DEG.F#  CHAMBER  TEMPERATURE  = 60,00  DEG.F 

RELATIVE  HUMIDITY  = 50.0  PERCENT 

gamma  = 1.400 
run  number  202 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  Pr  = I.i20 
TEMPERATURE  RATIO  TR  = 1.000 
MACH  NUMBER  MJ  = 0.405 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.968 
JET  DENSITY  RATIO  DJ/Do  = 1.033 
JET  VELOCITY  RATIO  VJ/AO  = 0.399 
JET  VELOCITY  Vj  = 446.0  FPS 

TR/TJ  = 1.033 
DR/00  s 1.120 
DR/DJ  = 1.084 

MASS  FLOW  = 0.754  POUNqS  PER  SECOND 
THRUST  = 10.60  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  SOUND  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

phone 

FREQ.  NO 

• ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112,5 

15  120.0 

200.0 

48.6 

50.8 

5o»9 

50.4 

49.0 

52.0 

250.0 

50.7 

51.9 

5l  • 0 

50.3 

49.3 

49.6 

315.2 

51.6 

52.3 

5i . 6 

52.0 

51.0 

51.3 

400.0 

53.5 

53*6 

53*0 

52.7 

52.8 

53.7 

500.0 

56.0 

55.4 

55.2 

54.9 

54.4 

54.1 

630.0 

56.8 

56.5 

56*0 

55.6 

55.0 

54.7 

800.0 

58.3 

58.1 

57.1 

56 . 8 

56.1 

55.8 

1000.0 

59.5 

58.7 

57*8 

57.3 

56.7 

56*1 

1250.0 

60.4 

59.8 

59*2 

58 . 6 

58.0 

57.3 

1600.0 

60.6 

60.1 

59.4 

58.9 

58.2 

57.6 

2000.0 

61.3 

60  *6 

6o«2 

59.9 

59.2 

58.8 

2500.0 

61.6 

60*8 

60*1 

60.2 

59.8 

59.1 

3150.0 

61.6 

61.4 

60  *6 

60.7 

60.2 

59 . 6 

4000.0 

61.7 

61.7 

6Q.9 

60.7 

60.6 

59.6 

5000.0 

61.3 

61.9 

61.1 

60.7 

60.6 

59.6 

6300.0 

61.0 

62.1 

6l.O 

60.0 

60.6 

60.1 

8000.0 

61.0 

62.2 

59.9 

60.2 

60.1 

59.3 

10000.0 

61.5 

61.5 

59.7 

59.8 

59.6 

58.9 

12500.0 

61.3 

60.1 

59.6 

59.4 

59.3 

58.2 

16000.0 

59.9 

60.3 

50.1 

58.8 

58.8 

57.6 

20000.0 

58.7 

60.2 

50.2 

58.2 

58.3 

57.2 

25000.0 

59.8 

59.0 

57*8 

57.8 

57.8 

57.2 

31500.0 

59.6 

59.4 

57.8 

57.9 

57.7 

57.5 

40000.0 

59.2 

59.9 

50.0 

58.8 

57.6 

58.4 

OVERALL 

SPL 

73.4 

73.4 

72.3 

72.2 

71.9 

71.3 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


i/3 

octave  micro  micro  MICRO  micro 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  MO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135.0 

18  142.5 

19  150 

200.0 

52.9 

56.5 

51 

5 

53.3 

250.0 

51.0 

50.6 

51 

7 

52.1 

315.2 

51.9 

52.4 

51 

0 

51.0 

400.0 

53.5 

52.1 

51 

5 

52.2 

500.0 

53.4 

52.7 

51 

7 

51.8 

630.0 

54.1 

53.4 

52 

3 

51.6 

800.0  - 

55.2 

54.2 

52 

9 

52.2 

1000.0 

55.8 

54.4 

53 

5 

52.3 

1250.0 

56*6 

55.5 

54 

2 

52.4 

1600,0 

56.9 

55.7 

54 

0 

52.4 

2000.0 

56.1 

56*8 

55 

2 

53.3 

2500.0 

58.4 

56.9 

55 

1 

53.3 

3150.0 

59.2 

57.9 

55 

8 

53.9 

4000.0 

59.5 

58.0 

56 

1 

53.8 

5000.0 

59.4 

57.5 

55 

5 

53.3 

6300.0 

59.8 

57.7 

55 

6 

53.8 

8000.0 

59.0 

57.3 

54 

6 

52,7 

10000.0 

58.8 

56*4 

54 

8 

52.2 

12500.0 

58.3 

56.0 

53 

5 

51.5 

16000.0 

58.0 

55*6 

53 

3 

50.8 

20000.0 

57.6 

55.1 

53 

1 

50.6 

25000.0 

57.0 

54.6 

52 

4 

49.3 

31500.0 

56.9 

54.4 

52 

3 

48.8 

40000.0 

57.2 

55.0 

52 

2 

49.0 

OVERALL 

SPL 

71.0 

69.5 

67*6 

66.0 
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supersunjC  jtf  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.78  PSI»  ATMOSPHERIC  PRESSURE  = 14.1a  PSl 

RESERVOIR  TEMPERATURE  = 66.00  DEG.F»  CHAMBER  TEMPERATURE  = 72.00  DEG.F 

RELATIVE  HUMlOITy  = 61.0  PERCENT 

Gamma  = 1.400 

RUN  NUMBER  21 

MICROPHONES  are  TWELVE  feet  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.196 
TEMPERATURE  RATIO  TR  = 0.992 
MACH  NUMBER  MJ  = 0.512 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.943 
JET  OENSITY  RATIO  DJ/Do  = 1.060 
JET  VELOCITY  RATIO  VJ/AO  = 0.497 
JET  VELOCITY  VJ  - 562*4  FPS 

TR/TJ  = 1.052 
DR/00  = 1.205 
DR/DJ  s 1.136 

MASS  FLOW  = O.966  POUNDS  PER  SECOND 
THRUST  = 16.91  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 3o.O 

4 37.5 

5 45.0 

6 52.5 

200.0 

0.0 

0.0 

61.0 

56.9 

56.2 

55.5 

250.0 

0.0 

0.0 

63.4 

60 . 6 

59.5 

58.1 

315.2 

0.0 

0.0 

66.4 

62.5 

61.0 

59.9 

400.0 

0.0 

0.0 

67.2 

64.8 

63.0 

61.7 

500.0 

0.0 

0.0 

69.O 

65.0 

64.8 

62.7 

630.0 

0.0 

0.0 

70.4 

67.8 

66.6 

65.3 

800.0 

0.0 

0.0 

71.7 

68*4 

68.4 

66.9 

1000.0 

0.0 

0.0 

72*6 

70.3 

69.4 

67.9 

1250.0 

0.0 

0.0 

73.0 

71.2 

70.8 

69.3 

1600.0 

0.0 

0.0 

72.4 

71.2 

70.9 

69.9 

2000.0 

0.0 

0.0 

73.0 

71.5 

71.7 

70.7 

2500.0 

0.0 

0.0 

72.6 

71.2 

71.5 

70.6 

3150.0 

0.0 

0.0 

71.8 

71.5 

71.5 

70.8 

4000,0 

0.0 

0.0 

70.9 

70.8 

71.7 

70.9 

5000.0 

0.0 

0.0 

69*8 

70.0 

71.4 

70.9 

6300.0 

0.0 

0.0 

68*9 

69.7 

71.0 

70.9 

8000.0 

0.0 

0.0 

67.3 

68.7 

70,5 

70.4 

10000.0 

0.0 

0.0 

66*6 

68.2 

70.1 

70.1 

12500.0 

0.0 

0.0 

65.5 

67.0 

69.7 

69.9 

16000.0 

0.0 

0.0 

64*2 

66.0 

68.8 

69.4 

20000.0 

0.0 

0.0 

62.7 

64.7 

67.8 

68.9 

25000.0 

0.0 

0.0 

61.9 

63.7 

67.1 

68.8 

31500.0 

0.0 

0.0 

60.9 

62.7 

66.3 

69.0 

40000.0 

0.0 

0*0 

60.5 

52 . 6 

65.8 

70.2 

OVERALL 

SPL  72.0 

0*0 

83*2 

82.2 

82.9 

82.6 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


micro  micro  micro 

phone  phone  phone 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
7 60.0  8 67.5  9 75.0  10 


MICRO  MICRO 

PHONE  PHONE 

. ANGLE  NO.  ANGLE 
82.5  11  90.0 


* 


I’ 


200.0 

55.5 

55.5 

250.0 

57.8 

57.4 

315.2 

58.7 

58.7 

400.0 

61.2 

60.4 

500.0 

62,6 

61.0 

630.0 

64.4 

63.4 

800.0 

65.6 

65 . 0 

1000.0 

67.0 

66.2 

1250.0 

68.6 

67.6 

1600.0 

68.7 

67.7 

2000.0 

69.3 

68.8 

2500.0 

69.5 

68.8 

3150.0 

69.9 

69.3 

4000.0 

69.9 

69.7 

5000.0 

70.1 

69.7 

6300.0 

70.3 

69.9 

8000.0 

69.9 

69*5 

10000.0 

69.7 

69.2 

12500.0 

69.4 

68.7 

16000.0 

68.5 

68*2 

20000.0 

68.1 

67.3 

25000.0 

67.8 

66*6 

31500,0 

67.4 

65*9 

40000.0 

67.9 

65.7 

OVERALL 

SPL  81.7 

81.0 

54*9 

55.0 

54.5 

57.2 

56.6 

56.2 

58.4 

57.1 

56,9 

59*0 

58.9 

58,9 

60«2 

60.1 

59.0 

62*8 

62.2 

62.2 

64*1 

63.0 

63.3 

65*2 

64.2 

64,4 

66*7 

66,1 

65,6 

67*1 

66.5 

66.3 

68*0 

67.6 

67,0 

68*2 

67.5 

67.5 

68.7 

68.3 

68.1 

68.9 

68.6 

68.5 

68.7 

68.7 

68.8 

68.6 

68.9 

69.0 

68*4 

68.2 

68.5 

67.9 

68.  0 

68.1 

67.5 

67.6 

67.6 

67.1 

66.9 

67,1 

66*6 

65.8 

66.1 

66  *2 

65c! 

65.2 

65.6 

64.1 

64.4 

65.1 

63.5 

64.3 

80.1 

79.7 

79.7 

I 
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MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


55.0 
55*6 

57.2 

57.5 

58.5 
61*6 

62.5 
63*6 

65.2 

65.5 

66.4 

67.2 

67.9 

68.2 

68.5 

69.0 
68.7 
68*6 

68. 0 

67.3 

65.9 

64.9 

63.9 
63.1 


79,5 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1,0  NOZZLE 

RESERVOIR  PRESSURE  = 2.78  PSl»  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  = 59.00  DEG.F»  CHAMBER  TEMPERATURE  = 60.00  DEG 

RELATIVE  HUMIDITY  = 50.0  PERCENT 
Gamma  = 1.400 

RUN  NUMBER  203 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.196 
TEMPERATURE  RATIO  TR  = 0.998 
MACH  NUMBER  MJ  = 0.512 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.948 
JET  DENSITY  RATIO  OJ/Do  = 1.055 
JET  VELOCITY  RATIO  VJ/AO  = 0.499 
JET  VELOCITY  VJ  = 557.6  FPS 

TR/TJ  = 1.052 
DR/DO  = 1.198 
DR/DJ  = 1.136 

MASS  FLOW  = 0.963  POUNoS  PER  SECOND 
THRUST  = 16.91  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

phone 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

52.5 

54.4 

55*4 

54.2 

54.2 

54.8 

250.0 

55.0 

56.0 

55*2 

54.5 

54.4 

54.1 

315.2 

56.1 

56.5 

56.9 

56.2 

56.3 

55.7 

400.0 

58.9 

58.9 

58*9 

57.9 

58.7 

57.8 

500.0 

60.8 

60.4 

60.8 

b0.5 

60.2 

59.5 

630.0 

62.7 

62*2 

62*1 

61.7 

60,8 

60.4 

800.0 

64.0 

64.2 

63*6 

62.6 

62.0 

61*6 

1000.0 

65.7 

65.0 

64*0 

63.8 

62.9 

62.3 

1250.0 

66.9 

66.2 

65.4 

64.8 

64.4 

63.6 

1600.0 

67.2 

66.2 

65.9 

65.0 

64.8 

64.0 

2000.0 

68.0 

67.3 

66.7 

66.2 

65.6 

65.0 

2500.0 

68.3 

67.3 

67.0 

66.7 

66,5 

65.” 

3150.0 

68.7 

67.8 

67.7 

67.4 

67.2 

66.4 

4000.0 

68.8 

68.3 

6a» 1 

67.7 

67.5 

66.5 

5000.0 

68.6 

68.6 

68*4 

67.7 

67.7 

66*6 

6300.0 

68 . 8 

68.7 

68*4 

67.8 

68.2 

67.3 

8000.0 

68.8 

69.2 

67.3 

67.4 

67.1 

66  • 4 

10000.0 

69.3 

68.7 

67*1 

67.0 

66.7 

65.5 

12500.0 

69.1 

67.1 

67*1 

66.8 

66 , 5 

65*6 

16000.0 

67.7 

67.3 

65.8 

66*2 

65.9 

65.0 

20000.0 

66.3 

67.1 

65.7 

65.5 

65.0 

64.7 

25000.0 

67.3 

66.0 

65.5 

65.1 

64.6 

64.8 

31500.0 

67.0 

66.3 

65.4 

64.8 

64.5 

65.1 

40000.0 

66.5 

66.6 

65  * 6 

65.4 

64.1 

65.8 

OVERALL 

SPL 

80.5 

80.0 

79*4 

79.0 

78.7 

78.1 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUEO 


1/3 


OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
16  127.5  17  135*0  18  1^2.5  19  150.0 


200.0 

55.3 

57.0 

54*1 

54.9 

250.0 

54.5 

54.8 

55*0 

55.0 

315.2 

56.1 

56.2 

55*2 

55.6 

400.0 

58.6 

56.8 

55*8 

57.5 

500.0 

59.3 

58.2 

57*1 

57 . 0 

630.0 

60.1 

58.9 

57*4 

57 , 1 

600.0 

60.8 

59.9 

58*6 

58 . 1 

1000.0 

61.8 

60.3 

5g.3 

58 . 0 

1250.0 

62.9 

61.6 

60«4 

58 . 1 

1600.0 

63.4 

61.9 

60*4 

59.0 

2000.0 

64.6 

63.1 

61.7 

59.9 

2500.0 

65.5 

64.0 

62*3 

60.4 

3150.0 

66.2 

64.8 

62*9 

61 .2 

4000.0 

66.6 

64.9 

63*2 

60.9 

5000.0 

66.6 

64.7 

62*7 

60.5 

6300.0 

66,7 

64.7 

62*6 

61,0 

6000.0 

66,5 

64.7 

6l»9 

60.0 

10000.0 

65.7 

63.7 

6 1*5 

60 , 0 

12500.0 

65.8 

63*6 

60.7 

58 , 7 

16000.0 

65,3 

63.1 

60*5 

57.9 

20000.0 

64.8 

62.4 

5g.9 

57 . 0 

25000.0 

64.3 

62.0 

59*6 

56.2 

31500.0 

64.2 

61.9 

59*4 

55.8 

40000.0 

64.4 

62.3 

59*3 

55.5 

overall 

SPL  77,9 

76.1 

74.1 

72.4 

3^ 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 4.21  pSl,  ATMOSPHERIC  PRESSURE  = 14.18  PSl 

RESERVOIR  TEMPERATURE  = 68.00  DEG.F t CHAMBER  TEMPERATURE  = 72.00  OEG.F 

RELATIVE  HUMIDITY  = 6lr0  PERCENT 

gamma  = 1.400 

RUN  NUMBER  22 


i 


1 


I 


MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.297 
TEMPERATURE  RATIO  TR  = 0.992 
MACH  NUMBER  MJ  = 0*621 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0,921 
JET  DENSITY  RATIO  OJ/Dq  = 1.085 
JET  VELOCITY  RATIO  VJ/AO  = 0.596 
JET  VELOCITY  Vj  = 673*9  FPS 

TR/TJ  = 1.077 
DR/OO  = 1.307 
OR/DJ  = 1.204 

MASS  FLOW  = 1.184  POUNDS  PER  SECOND 
THRUST  = 24.85  POUNOS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  1 15.0  2 22.5  3 30.0  4 37.5  5 45.0 


200.0 

74.1 

78.8 

250.0 

75.6 

78.6 

315.2 

77.5 

78.3 

400.0 

78.8 

80.0 

500.0 

80.4 

79.3 

630.0 

80.1 

80.0 

800.0 

82.5 

81*6 

1000.0 

81.0 

81.0 

1250.0 

80.2 

81.4 

1600.0 

78.6 

80.7 

2000.0 

76.7 

79.9 

2500.0 

75.1 

78.5 

3150.0 

73.5 

77.4 

4000.0 

74.4 

76.7 

5000.0 

73.5 

75.7 

6300.0 

73.8 

74.6 

8000.0 

73.6 

73.3 

10000.0 

73.4 

72.1 

12500.0 

72.0 

71.9 

16000.0 

68.7 

70.3 

20000.0 

65.3 

68.2 

25000.0 

64.4 

67.9 

31500.0 

63 . 8 

68.1 

40000.0 

63.2 

69.8 

OVERALL 

SPL 

90.6 

91.6 

68*9 

62.4 

61.9 

70.8 

66.2 

64.7 

73*4 

68.1 

67.3 

73.6 

71.0 

69.6 

76*2 

72.4 

71.0 

77.7 

74.1 

73.2 

78*6 

75.9 

74,9 

79.5 

76.9 

75.9 

80*6 

78.3 

77.7 

80.1 

78.6 

78.1 

7.  .9 

78.8 

78.7 

79.2 

78.5 

78.6 

7e»4 

78.5 

78.7 

77.5 

78.1 

79.3 

76.1 

77.1 

78.8 

74*8 

76.7 

78.4 

73.0 

75.7 

77.9 

71.5 

74.6 

77.4 

69.9 

74.0 

77.2 

67.5 

72.7 

76.2 

64.9 

71.4 

75.1 

63.3 

70.4 

74,2 

61.8 

69.3 

73.4 

61.5 

69.1 

72.9 

89.2  90.0 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


60*1 

62.4 

64.6 
66*8 

68.7 

70.6 

71.8 

73.6 

75.0 

75.7 

76.6 

76.7 

76.8 

76.9 

77.1 

77.2 

76.5 

76.5 
76.4 
75.7 

75.2 

74.9 

74.6 
74.9 


88.6 


89.9 


1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

58.6 

60.1 

59*5 

59.5 

59.4 

59.7 

250.0 

61.9 

61.7 

61.3 

60.4 

60 . 3 

59.7 

315.2 

64.1 

64.0 

63.4 

62 . 6 

62.2 

62.3 

400.0 

66.0 

65.8 

64*6 

64,0 

63.8 

63.4 

500.0 

67.9 

67.3 

66*3 

66.2 

65.9 

65  * 0 

630.0 

69.2 

69.3 

68*1 

67.8 

67.5 

66.9 

800.0 

70.7 

70.7 

69*5 

69.3 

68.7 

68.4 

1000.0 

72.1 

71.9 

70*9 

70.1 

69.9 

69.3 

1250.0 

73.6 

73.2 

72.3 

71.7 

71.5 

70.9 

1600.0 

74.4 

74.0 

72.6 

72.1 

72.2 

71.4 

2000.0 

75.2 

74.7 

73.5 

73.0 

73.2 

72.0 

2500.0 

75.6 

75.3 

73.8 

73.6 

73.5 

72.8 

3150.0 

76.0 

75.7 

74.3 

74.2 

74.1 

73.5 

4000.0 

76.3 

76.2 

74.9 

74,6 

74.7 

74.0 

5000.0 

76.4 

76.1 

74.7 

74.9 

74,9 

74.3 

6300.0 

76.7 

76.2 

74*8 

75.0 

75.0 

74.7 

8000.0 

76.3 

76.1 

74.7 

74.5 

74,8 

74.6 

10000.0 

76.3 

76.0 

74.2 

74.4 

74.5 

74.9 

12500.0 

76.3 

75.7 

74.2 

74.1 

74.1 

74.3 

16000.0 

75.6 

74.9 

73*8 

73.3 

73.5 

73.5 

20000.0 

75.3 

74.0 

73.2 

72.4 

72.6 

72.2 

25000.0 

75.0 

73.2 

72.8 

7l.d 

72.0 

71.2 

31500.0 

74.3 

72.3 

72*2 

71.1 

71.4 

70.3 

40000.0 

75.6 

72.2 

71.7 

70.9 

71.5 

69.7 

OVERALL 

SPL 

88.1 

87.4 

86*2 

85.9 

85.9 

85.5 

a 

I 


i 
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SUPERSONIC  JET  ExHAtJST  NOISE 
MACH  1.0  N02ZI.E 

reservoir  pressure  = 4.21  psi.  atmospheric  pressure  = m.ie  psi 

RESERVOIR  TEMPERATURE  = 58.00  DEG.F » CHAMBER  TEMPERATURE  = 59.00  OEG.F 

RELATIVE  HUMIDITY  = 53.0  PERCENT 

gamma  = 1,400 

run  NUMBER  204 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  ^ 1.297 
TEMPERATURE  RATIO  TR  = 0.998 
MACH  NUMBER  MJ  = 0.621 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.927 
JET  DENSITY  RATIO  OJ/Dfl  = 1.079 
JET  VELOCITY  RATIO  VJ/AO  = 0.598 
JET  VELOCITY  Vj  = 667.5  FPS 

TR/TJ  = 1.077 
OR/DO  = 1.299 
DR/DJ  = 1.204 

MASS  FLOW  n l.iSl  POUNDS  PER  SECOND 
THRUST  = 24.85  POUNDS 

SHOCK  CELL  LENGTH  S - 0,000  INCHES 


?8 


1/3  OCTAVE  SOUND  pressure  level 
1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

56.2 

se.i 

59.0 

58  .U 

57.5 

58.2 

250.0 

59.7 

60.0 

59*4 

58 . 6 

58,5 

58.8 

315.2 

60,5 

61.4 

61.3 

60.6 

60,2 

60. 5 

400.0 

63.2 

63.7 

62.6 

62.5 

62.2 

63 . 0 

500.0 

64.8 

64.7 

64.8 

64.9 

64.3 

64.6 

630.0 

66.9 

67.0 

67.0 

66.5 

65  ■ 8 

65.4 

800.0 

69.2 

69.0 

68*5 

67.4 

66,8 

66.4 

1000.0 

70.2 

70.0 

69.0 

68.5 

67.8 

67.6 

1250.0 

72.0 

71.0 

7q.4 

70.0 

69.2 

69.0 

1600.0 

72.5 

71*6 

70.9 

70.3 

70.1 

69.5 

2000.0 

73.2 

72.5 

71.9 

71.3 

70.7 

70.5 

2500.0 

73.4 

72.7 

72-1 

71.8 

71.7 

71.2 

3150.0 

74.1 

73.1 

73.0 

72.6 

72.5 

72.1 

4000.0 

74.1 

73.7 

73.3 

72.8 

72.6 

72.1 

5000.0 

74.1 

74.2 

73*6 

72.8 

72.8 

72.4 

6300.0 

74.0 

74.6 

73.9 

73.0 

73.3 

72.8 

8000.0 

74.3 

74.9 

72*6 

72.8 

72.5 

72.3 

10000.0 

74.5 

74.5 

72.7 

72.4 

72.4 

72.0 

12500.0 

74.9 

72.9 

72*6 

72.1 

72.0 

71.8 

16000.0 

73.5 

73.2 

7i.3 

71.5 

71.3 

71.3 

20000.0 

72,2 

73.0 

71.3 

70.8 

70.7 

71.0 

25000.0 

73.0 

71.8 

70.9 

70.5 

70.2 

71.2 

31500.0 

72.7 

72.2 

70.7 

70.3 

70.1 

71.4 

40000.0 

72.2 

72.4 

7q  *6 

70,7 

69.6 

72.0 

OVERALL 

SPL 

85.9 

85 . 6 

84*6 

84.2 

84.0 

83.9 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 

1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  16  127.5  17  135*0  18  142.5  19  150.0 


200.0 

57.5 

58*8 

57*4 

58.2 

250.0 

59.3 

59.8 

60*0 

59.8 

315.2 

60.7 

60.5 

5g«4 

59.2 

400.0 

62.4 

61.3 

60  *5 

61.3 

500.0 

64.2 

63.2 

62*1 

61.7 

630.0 

65.4 

64.1 

62*8 

62.0 

800.0 

66.3 

65.0 

63*9 

63.0 

1000.0 

67.2 

65.7 

64*3 

63 . 6 

1250.0 

68.5 

66 . 8 

65*7 

64.1 

1600.0 

69.0 

67.4 

66  * 1 

65.1 

2000.0 

70.2 

68.8 

67*9 

65*9 

2500.0 

71.2 

69.8 

6a  .5 

67.0 

3150.0 

71.9 

70.6 

69.2 

67  *6 

4000.0 

72.3 

70.6 

69*4 

67*3 

5000.0 

72.6 

70.6 

69*3 

67.4 

6300.0 

72.6 

71*8 

69*3 

67 . 8 

8000.0 

72.6 

70.8 

60*5 

66*8 

10000.0 

72.1 

71.0 

68 . 6 

67.0 

12500.0 

72.1 

69.9 

67*2 

65*3 

16000.0 

71.7 

69.3 

66*8 

64.0 

20000.0 

71.1 

68.5 

66*  1 

63.1 

25000.0 

70.8 

68.0 

65*8 

62*2 

31500.0 

70.6 

67.9 

65 » 6 

61.7 

40000.0 

70.9 

68.4 

65  • 6 

61.2 

OVERALL  . 

SPL 

83.8 

• 

OJ 

GO 

80*3 

! 8.5 
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SUPERSONIC  jet  exhaust  noise 
MAC>‘  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 6.24  PSl»  ATMOSPHERIC  PRESSURE  = 14.18  PSl 

RESERVOIR  TEMPERATURE  = 68.00  DEG.F#  CHAMBER  TEMPERATURE  = 72.00  DEG.F 

RELATIVE  HUMIDITY  = 61.0  PERCENT 

gamma  = 1.400 

RUN  NUMBER  23 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.440 
TEMPERATURE  RATIO  TR  = 0.992 
MACH  NUMBER  MJ  = 0.741 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.894 
JET  DENSITY  RATIO  DJ/Oq  = 1.118 
JET  VELOCITY  RATIO  VJ/AO  = 0.701 
JET  VELOCITY  Vj  = 792,3  FPS 

TR/TJ  = 1.110 
DR/DO  = 1.451 
DR/DJ  = 1.298 

MASS  FLOW  = 1.435  POUNDS  PER  SECOND 
THRUST  = 35.39  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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•PS 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


f 

i 

1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

I 

CENTER 

PHONE 

PHONE 

PHoNE 

phone 

phone 

PHONE 

I 

FREQ. 

^O.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

1 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

1 

200.0 

80.3 

80.9 

74.5 

67.6 

67.1 

64.4 

1 

250.0 

80.3 

80.7 

75*5 

70.6 

69.6 

67.4 

i 

315.2 

81.9 

80.9 

78*3 

73.4 

72.1 

70.1 

!; 

400.0 

84.0 

83.9 

79*4 

76.5 

74.1 

72.6 

y 

« 

500.0 

86.3 

83.8 

82*1 

77.7 

77.0 

74.2 

h 

9 

630.0 

86.1 

86. 1 

84.5 

80.4 

78.7 

76.2 

1 

800.0 

88.5 

87.6 

85*9 

82.0 

80.3 

77.7 

1000.0 

87.1 

87.4 

86*6 

83.1 

81.7 

79.6 

1 

1250.0 

86.4 

87.8 

87*6 

84.5 

83.3 

80.8 

§ 

1600.0 

84.2 

86.4 

8?.0 

84.9 

83.8 

61.8 

?. 

? 

2000*0 

82.5 

85.6 

86.8 

85.3 

84.5 

82.6 

* 

2500.0 

80.6 

83 . 8 

86  * 0 

85.0 

84.6 

83*0 

3150.0 

78.8 

82*6 

85*0 

85.0 

84.8 

83.1 

t 

? 

4000.0 

79.4 

81.7 

84.0 

84.7 

85.2 

83,4 

% 

?s 

5000.0 

78.0 

80.4 

82.7 

83.4 

84.7 

83.4 

1 

6300.0 

78.5 

79.8 

81*8 

82.9 

84.3 

83.5 

|; 

8000.0 

77.7 

78.6 

80.4 

82.1 

83.6 

83.0 

;3 

i' 

10000.0 

79.0 

77.7 

79.5 

80.1 

83.1 

82.9 

12500.0 

76.7 

77.0 

78.0 

80 . 6 

82.8 

82.8 

| 

16000.0 

73.8 

75.3 

76*2 

79.5 

81.9 

82.1 

20000.0 

70.6 

73.5 

74.3 

78.3 

80.6 

81.5 

•• 

i 

25000.0 

69.0 

73.5 

72.7 

77.1 

79.8 

81.2 

s 

31500.0 

68.8 

74.6 

70«7 

75.8 

78.8 

80. 9 

1 

1 

40000.0 

69.0 

77.8 

69.0 

75.4 

78.0 

80.5 

1 

1 

OVERALL 

i 

* 

SPL 

96.2 

96.9 

96*8 

95.5 

95,8 

94.8 

*** 


1 
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1 '3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

63.4 

65.0 

64.5 

64.5 

64.1 

64.0 

250.0 

66.2 

65.8 

66*4 

65.7 

65.2 

64.7 

315.2 

69.0 

68.4 

67.5 

67.6 

66,9 

67.4 

400.0 

71.2 

70.6 

69.7 

69.2 

69.0 

68  * 6 

500.0 

73.0 

71.7 

71.8 

70.9 

70.2 

70.2 

630.0 

74.6 

74.0 

73.8 

72.6 

72.5 

72.2 

aoo.o 

76.6 

75.7 

74.9 

74.2 

74,1 

73.5 

1000.0 

78.4 

77.0 

76*1 

75.6 

75.3 

74.8 

1250.0 

79.7 

79.0 

77*8 

77.0 

76.9 

76.4 

1600.0 

80.2 

79.5 

70*4 

77.8 

77,4 

76.7 

2000.0 

81.4 

80.6 

79*4 

78.6 

78.2 

77.6 

2500.0 

81.7 

81.1 

80>0 

79.4 

79,1 

78.7 

3150.0 

82.1 

81.4 

80.5 

80.0 

79.8 

79.6 

4000.0 

82.4 

82.0 

80.9 

80.1 

80.0 

79.8 

5000.0 

82.6 

82.2 

80*9 

80.4 

80.4 

80.2 

6300.0 

82.9 

82.5 

81*0 

80.5 

80.8 

80.7 

8000.0 

82.5 

82.1 

81.0 

80.2 

80.6 

80.5 

10000.0 

82.4 

82.2 

80  *8 

80. 1 

80.6 

80.6 

12500.0 

82.3 

82.0 

80» 8 

79.9 

80.2 

80.4 

16000.0 

81.7 

81.4 

80*4 

79.0 

79.7 

79.8 

20000.0 

81.2 

80.8 

80.2 

78.2 

79.0 

78.7 

25000.0 

80.7 

80.3 

79.8 

77.5 

78.5 

77.8 

31500.0 

79.8 

79.6 

7g.4 

76,7 

78.0 

77.1 

40000.0 

79.3 

79.6 

78.9 

75.9 

77.9 

76.5 

overall 

SPL 

94.0 

93.5 

92  • 5 

91,5 

91.7 

91.4 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RE^rssr/  un.Ui.frsssicT s 

RESERVOIR  TEMPERATURE  - 5|.hum1oXTy  = 6UQ  PErCENT 

gamma  = 1.400 
RUN  NUMBER  205 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 


PRESSURE  RATIO  PR  = 1.440 

TEMPERATURE  RATIO  TR  = 0.996 

MACH  NUMBER  MJ  = 0.741 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  - 

JET  DENSITY  RATIO  OJ/Co  = 1.119 

JET  VELOCITY  RATIO  V J/AO  = 0.702 

JET  VELOCITY  VJ  = 782.5  FPS 

TR/TJ  = 1.110 
DR/DO  = 1.446 

MASS  FLOw’=  1.432  POUNqS  PER  SECOND 
THRUST  = 35.39  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


= 0.898 


1/3  octave  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90 »0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

59.9 

62.8 

62*8 

62.3 

61.4 

60.7 

250.0 

63.5 

63.8 

63.3 

62.2 

62.3 

61*6 

315.2 

64.7 

65.3 

64.6 

65.0 

63.8 

63.4 

400.0 

67.2 

67.5 

66  * 8 

66.8 

66.4 

66 . 6 

500.0 

69.6 

69.6 

69.7 

69.5 

68.6 

68.3 

630.0 

71.7 

71.2 

71.9 

71.0 

70.1 

70.0 

800.0 

73.4 

73.4 

73.2 

72.1 

71.5 

71.0 

1000.0 

75.2 

74.8 

73.8 

73.4 

72.4 

71.7 

1250.0 

77.0 

76.0 

75*6 

74.8 

74.3 

73.5 

1600.0 

77.5 

76.3 

7fl.  0 

75.4 

74.8 

74.1 

2000.0 

78.5 

77.5 

77.1 

76.4 

75.7 

75.3 

2500.0 

78.8 

78.1 

77.6 

77.2 

76.8 

76.3 

3150.0 

79.2 

78.8 

7a*4 

78.1 

/7.5 

77.0 

4000.0 

79.3 

78.9 

78.7 

78.0 

77.5 

76.9 

5000.0 

79.1 

79.3 

78.9 

78.0 

77.8 

76.9 

6300.0 

79.5 

80.0 

79.0 

78.6 

78.3 

78.0 

8000.0 

79.6 

80.3 

77*9 

78.1 

77.9 

77.0 

10000.0 

80.4 

80.0 

78*0 

77.8 

78.0 

77.3 

12500.0 

80.1 

78.7 

78.0 

77.5 

77.4 

76.5 

16000.0 

78.5 

78.6 

76.8 

76.9 

76.7 

75.9 

20000.0 

77.3 

78.5 

76*6 

76.3 

76.0 

75.4 

25000.0 

78.3 

77.4 

76*6 

75.8 

75.6 

75.1 

31500.0 

77.8 

77.7 

76.5 

75.6 

75.3 

75.2 

40000.0 

77.4 

77.9 

76.5 

76.1 

74,8 

75.8 

OVERALL 

SPL 

91.1 

90.9 

89.9 

89.5 

89.1 

88.5 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONc 

phone 

phone 

FREQ.  NO 

. ANGLE 

NO.  ANfl-E 

NO.  ANGLE 

NO.  ANGI 

HZ  16 

127.5 

17  135*0 

18  142.5 

19  150 

200.0 

60.1 

60.9 

60*4 

61.2 

250.0 

61.6 

62*0 

62.6 

62.8 

315.2 

63.7 

63.3 

62*4 

62.4 

400.0 

66.1 

64.6 

63*9 

64.1 

500.0 

67.6 

66.5 

65.4 

64.7 

630.0 

69.2 

68*3 

66*7 

65.7 

800.0 

70.2 

69.0 

60. 0 

66.7 

1000.0 

71.3 

69.8 

60.8 

67.2 

1250.0 

72.6 

71.4 

70*1 

68.1 

1600.0 

73.4 

72.1 

70.9 

69.8 

2000.0 

74.8 

73.6 

72.6 

71.0 

2509. 0 

76.1 

74.8 

73*6 

72.1 

3150.0 

76.5 

75.5 

74.2 

72.7 

4000.0 

76.8 

75.7 

74.6 

72.7 

5000.0 

76.9 

75*5 

74.2 

72.4 

6300.0 

77.7 

76.2 

74.8 

72,7 

8000.0 

77.3 

76.2 

73*8 

72.1 

10000.0 

77.0 

75.7 

73.4 

71.4 

12500.0 

76.8 

75.1 

72.6 

70.7 

16000.0 

76.2 

74.4 

71.9 

69.5 

20000.0 

75.4 

73.7 

71.2 

68,4 

25000.0 

75.0 

73.2 

7o»9 

67.5 

31500.0 

74.8 

73.1 

7Q.8 

66,9 

40000.0 

75.0 

73.6 

7Q.6 

66.5 

OVERALL 

SPL 


88.3 


85*2 


83.3 


87.0 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 8.75  pSl»  ATMOSPHERIC  PRESSURE  = 14.18  PSl 

RESERVOIR  TEMPERATURE  = 68.00  OEG.F*  CHAMBER  TEMPERATURE  = 72.00  DEG.F 

RELATIVE  HUMIDITY  = 61.0  PERCENT 

gamma  = 1.400 

RUN  NUMBER  24 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.&17 
TEMPERATURE  RATIO  TR  = 0.992 
,’ACH  NUMBER  MJ  = 0.858 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.865 
JET  DENSITY  RATIO  DJ/Ofl  = 1.156 
JET  VELOCITY  RATIO  VJ/AO  = 0.798 
JET  VELOCITY  VJ  = 902.2  FPS 

TR/TJ  = 1.147 
QR/DO  = 1.629 
DR/OJ  = 1.410 

MASS  FLOW  = 1.689  POUNqS  PER  SECOND 
THRUST  = 47.44  POUNOS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


47 
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1/3  octave  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

no.  angl-: 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22«5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

83.1 

84.9 

74.2 

71.0 

68.5 

67.9 

250.0 

33.7 

85.0 

78*4 

75.0 

72.5 

70.1 

315.2 

86.8 

86.0 

62.3 

77.6 

76.2 

73.4 

400.0 

88.3 

89.0 

83.8 

80.9 

78.3 

76.3 

500.0 

91.3 

89. 5 

87*2 

82.9 

80.2 

77.4 

630.0 

91.5 

91.3 

89*5 

85.4 

83.0 

80.4 

800.0 

94.2 

93.7 

91.4 

87.4 

85.2 

82.3 

1000.0 

93.4 

94.1 

92.7 

89.0 

86.4 

84.0 

1250.0 

92.9 

93.9 

93.8 

90.1 

88.0 

85.7 

1600.0 

90.7 

92.4 

92.7 

90.1 

88.6 

86.8 

2000.0 

88  *4 

91.4 

92*4 

90.6 

89,8 

87.9 

2500.0 

86.1 

89.3 

9i»2 

90.1 

89.7 

88.3 

3150.0 

84.2 

87.6 

90.3 

90*2 

89.9 

58*4 

4000.0 

84.5 

86.8 

89*4 

89.7 

90.4 

88.8 

5000.0 

82.3 

85.4 

88*0 

88 . 6 

90.0 

88.8 

6300.0 

82.5 

84.6 

86*8 

38.0 

89.6 

88.8 

8000.0 

d2 . 8 

83.5 

85.2 

87.0 

89.0 

88.5 

10000.0 

84.2 

82*4 

84.1 

86.3 

88.6 

88.4 

12500.0 

81.5 

81.4 

82*6 

85.5 

88.1 

88.0 

16000.0 

76,9 

80.1 

80.9 

84,3 

86.9 

87.2 

20000.0 

75.8 

78.0 

7g.2 

82.9 

85.7 

86.7 

25000.0 

74,3 

77.1 

77.6 

81.7 

84.8 

86.2 

31500.0 

73.5 

77.1 

75.4 

80.2 

83.7 

85.8 

40000.0 

72.6 

73.6 

73.4 

79.6 

82.8 

85.4 

OVERALL 

SPL  101.8 

102.5 

102.2 

100.7 

100.9 

100.0 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

micro 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

no.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90. 0 

12  97.5 

200.0 

67.0 

67.5 

67.2 

66.9 

66.4 

65.6 

250  r 0 

70.2 

69.3 

69.3 

69.2 

68.8 

68 . 3 

315.2 

72.0 

71.3 

71.2 

70.8 

70.8 

70.1 

400.0 

75.2 

74.8 

72.9 

72.4 

72.8 

71.9 

500.0 

76.3 

75.5 

74*4 

73.5 

73.5 

73 . 3 

630.0 

78.5 

77.3 

77.0 

76.6 

76.3 

75.8 

800.0 

80 . 5 

80.0 

78.8 

77.8 

77.4 

77.0 

1000.0 

82.1 

81.3 

79.9 

79.4 

78.8 

78 » 1 

1250.0 

33.8 

82.6 

81.5 

80.8 

80.5 

79.8 

1600.0 

85.0 

83.5 

82*2 

81.7 

81.4 

80*6 

2000.0 

85.9 

84.6 

83.5 

82.7 

82.3 

61.7 

2500.0 

86.4 

85.3 

83*9 

83.3 

83.0 

82.5 

3150.0 

So.  7 

85.6 

84*4 

83.8 

83.3 

83 . 0 

4000.0 

87,2 

86.1 

85.1 

84.4 

84.1 

83.6 

5000.0 

87.2 

86.3 

84.9 

84.7 

84.3 

83 . 9 

6300.0 

87.6 

86.6 

85*3 

84.9 

84.5 

84 . 5 

8000.0 

87.2 

86.4 

85*0 

84.5 

84.6 

84.6 

10000.0 

87.1 

87.3 

85.3 

35.0 

84 . 5 

85 . 3 

12500.0 

87.1 

86.1 

84*8 

84.3 

84,1 

84.9 

16000.0 

86.6 

85.7 

84,6 

83.7 

83.9 

84 , 3 

20000.0 

86.0 

85.0 

84.1 

83.0 

83.2 

83 , 3 

25000.0 

85.4 

84.4 

83*9 

82.4 

82.8 

82.6 

31500.0 

84,7 

83.9 

83*6 

81.7 

82.2 

81.8 

40000.0 

84.1 

83.9 

83.2 

80.9 

82.2 

81*1 

OVERALL 

SPL 

98.6 

97.7 

96.5 

95.8 

95.7 

95.5 
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SUPERSONIC  jet  exhaust  noise 
MACH  1,0  NOZZLE 

RESERVOIR  PRESSURE  = 8.75  pSl,  ATMOSPHERIC  PRESSURE  = 14, i*  TI! 

RESERVOIR  TEMPERATURE  = 53.00  OEO.F#  CHAMBER  TEMPERATURE  s 5/. 00  tEG.F 

RELATIVE  HUmIOITY  s 61.0  PERCENT 
gamma  = 1,400 

run  NUMBER  206 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.&17 
TEMPERATURE  RATIO  TR  = 0.992 
MACH  NUMBER  MJ  S 0.858 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.865 
JET  DENSITY  RATIO  DJ/Ofl  = 1.156 
JET  VELOCITY  RATIO  VJ/AO  = 0.798 
JET  VELOCITY  VJ  = 889.3  FPS 

TR/TJ  = 1.147 
DR/DO  = 1.630 
DR/OJ  = 1.410 

MASS  FLOW  = 1.689  POUNDS  PER  SECOND 
THRUST  s 47.44  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 


CENTER 

PREQ. 

HZ 


HICRO  MICRO  MICRO 

PHONE  PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
10  82.5  11  90*0  12  9?, 5 13 


MICRO  MICRO 

phone  PHONE 

. ANGLE  NO.  angle 
105.0  14  112.5 


t 

k 

{'■ 

k 

£ 


i; 


200.0 

64.0 

66.2 

250.0 

66.6 

67.4 

315.2 

68.2 

68.9 

400.0 

70.3 

71.0 

500.0 

73.6 

73.1 

630.0 

75.2 

74.9 

800.0 

77.0 

77.4 

1000.0 

79.2 

79.0 

1250.0 

81.0 

80 . 6 

1600.0 

81.9 

80.8 

2000.0 

83 . 0 

82.0 

2500.0 

83.4 

82.6 

3150.0 

83.5 

83.0 

4000.0 

83.9 

83.5 

5000.0 

83.6 

83*6 

6300.0 

83.2 

84.2 

8000.0 

84.1 

85.0 

10000.0 

84.1 

84.1 

12500.0 

84.7 

83.4 

16000.0 

83,5 

83.2 

20000.0 

82.1 

83.3 

25000.0 

82.8 

82*2 

31500.0 

82.7 

82.5 

40000.0 

82.2 

82.6 

67.2 

66.4 

65 . 3 

66*9 

65.8 

65.4 

68*5 

68.2 

68.1 

70.8 

70.4 

70.6 

73.4 

73.3 

73.0 

75*3 

75.2 

74.4 

77.2 

76.1 

75.7 

78.4 

77.2 

76.7 

79.8 

79.3 

78.4 

80.2 

79.6 

79.3 

81*4 

80.5 

80.2 

82.0 

81.4 

81.2 

82.5 

82.0 

81.5 

83.2 

82.5 

82.0 

83.4 

82.1 

81.9 

83.2 

82.5 

82.3 

83.0 

82.4 

82.2 

82*5 

82.1 

81.8 

83.1 

82.0 

82.2 

81.9 

81,5 

61.7 

81.7 

80.9 

80.9 

81.4 

80.6 

80.6 

81.5 

80.7 

80.4 

81.5 

81.1 

79.8 

OVERALL 

SPL  95.5  95.4 


94*5  93.8  93.5 
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MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


63  * 6 

64.5 
66*8 

70.4 

71.7 

73.7 

74.6 

75.7 

77.7 

78.4 

79.5 

80.5 

60.7 
81.1 
80.9 

81.6 

81.4 
81.0 
81.1 

80.7 

80. 5 
80.2 
80.1 
80.4 


92.8 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

62.8 

63.4 

64*1 

63.7 

250.0 

64.9 

64.7 

66 . 0 

65.4 

315.2 

67.1 

66.5 

66.4 

65.5 

400.0 

69.8 

68.5 

67*8 

67.3 

500.0 

71.7 

70.4 

69.7 

68 . 8 

630.0 

73.7 

72.4 

71.2 

70.0 

800.0 

74.2 

72.7 

72.3 

70.6 

1000.0 

75.4 

73.8 

72*6 

71.2 

1250.0 

77.1 

75.9 

74.5 

72.6 

1600.0 

78.1 

76.8 

75*8 

74.5 

2000.0 

79.3 

78.7 

77.3 

75.7 

2500.0 

80.0 

79.3 

78*4 

76,8 

3150.0 

80.5 

79.9 

78.8 

77.4 

4000.0 

80.9 

80.3 

79.4 

77.8 

5000.0 

81.1 

80.4 

79.5 

77.6 

6300.0 

82.0 

81*0 

80*0 

78.3 

8000,0 

81,8 

81.4 

79.6 

77.7 

10000.0 

81.4 

80.8 

7g«2 

77.3 

12500.0 

81.6 

80*9 

7e.7 

76,6 

16000.0 

80.9 

80.3 

78.2 

75.3 

20000.0 

80.5 

79.7 

77.5 

74.2 

25000.0 

80.0 

79.1 

77.1 

73.3 

31500.0 

79.7 

78.7 

76*8 

72.6 

40000.0 

79.7 

78.9 

76*4 

72.0 

OVERALL 

SPL 

92.8 

92.0 

90.5 

88.5 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

Rlservoir  pressure  ™ iz.io  psi.  ATMosPHF’Rir  ppr^cuor  — in  i r**- 

»ESERVOIR  TEMPERATURE  , 68*00^DEGtpIMCHAMB£R^T£MPERATuRE  oeg.F 

RELATIVE  HUMIDITY  = 61.0  PERCENT 
GAMMA  = 1.400 

RUN  number  25 

microphones  are  twelve  Feet  from  The  nozzle  exit  plane 

PRE5SURE  RATIO  Pr  = l,853 
TEMPERATURE  RATIO  TR  = 0,994 
MACH  NUMBER  MJ  = 0.982 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.834 
JET  DENSITY  RATIO  OJ/Do  = 1.200 
JET  VELOCITY  RaTio  VJ/AO  s 0.896 
JET  VELOCITY  Vj  = 1012.5  FPS 

TR/TJ  = 1.193 
DR/DO  = 1,864 
DR/DJ  s 1.554 

MASS  FLOW  = 1.969  POUNDS  PER  SECOND 
THRUST  = 62.13  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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I 1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO,  ANGLE  NO.  ANGLE 
1 15.0  2 22*5  3 30.0  4 37.5  5 45.0  6 52*5 


200.0 

88.8 

68.8 

76*5 

73.9 

72.7 

71.5 

250.0 

88.4 

88.9 

81.5 

77.5 

76.1 

74.0 

315.2 

90.5 

89.4 

86  • 5 

80.6 

78.7 

76*6 

400.0 

93.0 

92.8 

88*1 

84.9 

81.9 

79.9 

500.0 

95.8 

93.4 

91.5 

86*8 

84.4 

81 » 5 

630.0 

95.6 

96.2 

94*5 

89.9 

86.9 

83.8 

800  • 0 

98.9 

98.9 

96*7 

91.9 

88 . 8 

85 * 9 

1000.0 

98.9 

99.4 

97*9 

93.7 

90.6 

87.8 

1250.0 

98.5 

100.1 

9g.4 

95.3 

92.3 

89.4 

1600.0 

96.9 

99.4 

98.3 

95.4 

93.0 

90.7 

2000.0 

94.7 

97.5 

97*6 

95.6 

94,1 

91*8 

2500.0 

91.7 

94.8 

96*2 

95.1 

94.5 

92.3 

3150.0 

89.3 

93.3 

94.8 

94.7 

94.5 

92.4 

4000.0 

87.9 

91.6 

94.0 

94.1 

94.8 

92.7 

5000.0 

86.4 

90.4 

92.5 

93.1 

94.3 

92.7 

6300.0 

86.1 

89.3 

91.3 

92.3 

93.9 

92.7 

8000.0 

85.5 

87,4 

90.0 

91,4 

93.2 

92.1 

10000.0 

65.0 

84.5 

87*1 

90.1 

92.7 

92.1 

12500.0 

83.7 

85.1 

87.9 

89.5 

92.1 

91.7 

16000.0 

81.4 

83.9 

86»6 

88,4 

90.8 

90.9 

20000.0 

78.4 

81.9 

85*4 

87.1 

89,5 

90.4 

25000.0 

76.9 

80.8 

84.4 

86.0 

88.6 

89.9 

31500.0 

75,8 

79.7 

82*9 

84.6 

87 » 5 

89.4 

40000.0 

74,5 

80.2 

81*7 

83.9 

86.6 

89.0 

OVERALL 

SPL 

106.8 

107.9 

107.3 

105.3 

105.1 

103.8 

1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLi 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97. 

200.0 

71.3 

70.5 

71.4 

70.7 

70.5 

69.7 

250. 0 

72.9 

73.4 

72.6 

71.8 

72.2 

70.6 

315.2 

75.5 

75.3 

74.9 

74.5 

74.3 

73.5 

400.0 

78.1 

77.9 

76.9 

76.0 

76.4 

75.4 

500.0 

79,9 

79.2 

7g.5 

77.5 

77.6 

76.6 

630.0 

82.3 

81.4 

8i*0 

80.3 

79.8 

79.5 

800.0 

84.3 

83.4 

82*9 

81.0 

81.0 

80.8 

1000.0 

86.2 

84.9 

83*8 

82.9 

82.6 

81.7 

1250.0 

87.7 

86.6 

85.7 

84.6 

84.4 

83.7 

1600.0 

86.8 

87.5 

86  * 6 

85.6 

85.4 

84.4 

2000.0 

90.0 

88*8 

87.7 

86 . 8 

86.4 

85*6 

2500.0 

90.4 

89.0 

8a*i 

86.9 

87.0 

86.3 

3150.0 

91.0 

89.9 

89.1 

87.9 

87.7 

86.9 

4000.0 

91.5 

90.5 

89.7 

86.2 

88.1 

87.5 

5000.0 

91.6 

90.6 

89.4 

88.7 

88.5 

88.0 

6300.0 

91.9 

90*8 

89*6 

89.0 

88.8 

88*7 

8000.0 

91.6 

90.8 

89*5 

88.6 

88.7 

88.7 

10000.0 

91.7 

90.7 

89*3 

88.7 

88.9 

89.4 

12500.0 

91.5 

90.5 

89.3 

88.5 

88.4 

89.0 

16000.0 

90.8 

90.2 

88*9 

87.9 

88.2 

88.5 

20000.0 

90.3 

89.5 

88*5 

87.3 

87.4 

87*5 

25000.0 

89.8 

88.9 

88*2 

86.7 

87.0 

86.8 

31500.0 

89.0 

88.3 

87*8 

85.9 

86 . 3 

86.0 

40000.0 

88.5 

88.4 

87*4 

85,2 

86 . 3 

85.4 

OVERALL 

SPL 

102.8 

101.9 

100.9 

99.8 

99.8 

99.6 
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supersonic  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 11.94  pSl,  ATMOSPHERIC  PRESSURE  = 14.00  PSl 
RESERVOIR  TEMPERATURE  = 58.00  DEG.F#  CHAMBER  TEMPERATURE  = 68.00  DEG.F 

RELATIVE  HUMIDITY  = 76.0  PERCENT 
gamma  = i,4oo 

RUN  NUMBER  127 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  Pr  = l.fi53 
TEMPERATURE  RATIO  TR  = 0.981 
MACH  NUMBER  MJ  = 0.982 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.823 
JET  DENSITY  RATIO  OJ/OQ  r 1.216 
JET  VELOCITY  RATIO  VJ/AO  = 0.890 
JET  VELOCITY  VJ  = I002i7  FPS 

TR/TJ  = 1.193 
DR/00  = 1.889 
DR/DJ  = 1,554 

MASS  FLOW  = 1.981  POUNDS  PER  SECOND 
THRUST  = 62.10  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

10  82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

66.0 

68.3 

69 

0 

66.7 

67.8 

66*9 

250.0 

69.3 

70.1 

69 

7 

68.5 

68.0 

66.8 

315.2 

70.6 

71.3 

70 

6 

70.5 

69.8 

69.3 

400.0 

73.4 

73.6 

73 

4 

72.6 

73.0 

73.0 

500.0 

76.0 

75.8 

76 

0 

75.8 

75.7 

74.9 

630.0 

78.3 

78.1 

77 

9 

77.8 

77.2 

77.0 

800.0 

80.1 

80.2 

80 

1 

79.5 

78.6 

77.9 

1000.0 

82.0 

82.5 

81 

2 

80.3 

80.0 

79.3 

1250.0 

84.4 

84.2 

82 

7 

82.4 

81.6 

81.2 

1600.0 

85 . 5 

84.5 

83 

4 

83.0 

82.6 

81.8 

2000.0 

86.9 

85.8 

84 

7 

84.2 

83.7 

83.2 

2500.0 

86.8 

85.9 

84 

8 

84.4 

84.2 

83 . 8 

3150.0 

87.4 

86 . 6 

85 

7 

85.6 

85.3 

84.3 

4000.0 

87.6 

87.2 

86 

2 

85.8 

85.5 

84.6 

5000.0 

87.4 

87.2 

86 

4 

85.8 

85.6 

85.1 

6300.0 

87.6 

88.0 

87 

4 

86 . 4 

86.5 

86.2 

8000.0 

87.6 

88.5 

85 

9 

86.4 

86.4 

85.9 

10000.0 

88 . 3 

88.4 

86 

7 

86.2 

86.7 

85*9 

12500.0 

88.1 

87.2 

86 

0 

86.2 

86.4 

86.0 

16000.0 

87.1 

86.9 

84 

6 

85.7 

86.1 

85.6 

20000.0 

85.3 

87.0 

84 

1 

84.8 

84.9 

84.8 

25000.0 

85.0 

85 . 6 

83 

0 

83.9 

84.1 

84.1 

31500.0 

83.9 

85.3 

81 

8 

82.7 

83.1 

83.2 

40000.0 

82.4 

84*6 

80 

2 

82.0 

81.5 

82.4 

OVERALL 

SPL  98.9  98.9 


97.3  97.2  96.8 


97.3 


1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PH.;.NE 

RHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

75.0 

64.9 

66*5 

66.5 

250.0 

67.5 

68.0 

67.6 

67.4 

315.2 

69.4 

69.3 

68. 1 

68.1 

400.0 

72.4 

71.4 

70.7 

69.9 

500.0 

74.2 

72.9 

72.4 

70.8 

630.0 

76.5 

75.4 

74.1 

72.3 

600.0 

77.4 

76*6 

75.6 

73.7 

1000.0 

78.6 

77.3 

7e»6 

75.0 

1250.0 

80.4 

79.5 

7a. 8 

76.4 

1600.0 

81.4 

80.8 

80*2 

78.8 

2300.0 

82.7 

82.4 

81.9 

79.9 

2500.0 

83.1 

82.8 

82.5 

30.7 

3150.0 

84.2 

83.9 

83*6 

82.4 

4000.0 

84.6 

84.5 

84*6 

82.7 

50QQ.0 

95*2 

84*8 

85*4 

93*4 

6300.0 

86il 

86.7 

86*7 

84.8 

8000.0 

86.4 

86.5 

86*4 

84.9 

10000.0 

86.6 

87.0 

86*8 

84.6 

12500.0 

86.2 

86.1 

85.5 

84.0 

16000.0 

85.7 

85.6 

84.9 

82.7 

20000.0 

84.7 

84.2 

83.5 

80.9 

25000.0 

83.6 

82.9 

82.4 

79.2 

31500.0 

82.1 

81.6 

81.0 

77.1 

40000.0 

80.7 

80.7 

79.4 

75.0 

OVERALL 

SPL 

96.7 

96.5 

96*2 

94.2 

HW.H.  WWW*  WWjtJgWW^WIfl! 


supersonic  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.72  pSl#  ATMOSPHERIC  PRESSURE  = 14.20  PSl 

RESERVOIR  TEMPERATURE  - 85.00  DEG.F#  CHAMBER  TEMPERATURE  = 70.00  DEG.F 

RELATIVE  HUmIDITT  = 66.0  PERCENT 
Gamma  = i.4oo 

RUN  NUMBER  29 

MICROPHONES  ARE  TWELVE  FEET  F«OM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RAflO  PR  - 1.192 
TEMPERATURE  RATIO  TR  = 1.028 
MACH  NUMBER  MJ  = 0.50? 

JcT  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.978 
. .T  CENSIT?  RATIO  QJ/Cq  = 1.022 
jet  velocity  ratio  vj/ao  = o.soi 

JET  VELOCITY  VJ  = 565.5  FPS 

TR/Tu  = 1.051 
OR/DO  = 1.159 
QR/DJ  ~ 1.133 

mass  flow  = o.93s  pounqS  per  second 

THRUST  = 16.55  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PI*  ONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

65.6 

71.7 

59.6 

58.2 

55.7 

56.6 

250.0 

66.8 

71,0 

63.4 

60.9 

59.7 

58.5 

315.2 

69.2 

70.0 

66*8 

62.7 

62*0 

60  >6 

400.0 

71,0 

72.3 

67.6 

65.3 

63.4 

62.5 

500.0 

73.0 

70.9 

69.9 

66.9 

65.4 

64.0 

630.0 

72.3 

72.1 

70.8 

68*4 

67.1 

65.8 

800.0 

74.0 

73.2 

72.1 

70.0 

68.2 

67.3 

1000.0 

72.9 

72.9 

73*0 

70.7 

69.6 

68.8 

1250.0 

73.0 

73.5 

74.0 

71.7 

70.6 

69.5 

1600.0 

71.3 

73.2 

73*3 

71,5 

71.0 

70.4 

2000.0 

70.2 

72*6 

73.5 

71.9 

71.5 

71.0 

2500.0 

68.0 

71.1 

73.0 

71.7 

71.4 

71.1 

3150.0 

66.8 

69.9 

72.0 

71.6 

71,6 

71.1 

4000.0 

67.7 

69.4 

71.4 

71.2 

72.0 

71.3 

5000.0 

66.0 

68.1 

70.0 

69.9 

71.6 

70.9 

63G0.0 

66 . 6 

67.0 

69.O 

69.3 

71.2 

71.0 

8000.0 

66.2 

65.5 

67.8 

68.3 

70.6 

70.3 

10000.0 

66.6 

64.3 

66*8 

66,6 

70.0 

70.1 

12500.0 

64.7 

64.0 

65.7 

66.5 

69.9 

69.8 

16000.0 

61.5 

62.6 

64.2 

65.1 

69.0 

69.0 

20000.0 

58.3 

60 . 8 

62.7 

63.9 

68.0 

68.5 

25000.0 

57.9 

61.4 

61.9 

62.7 

67.4 

68.3 

31500.0 

58.4 

62.7 

61.2 

61.7 

67.1 

68.1 

40000.0 

59.4 

65.4 

6Q.5 

61.4 

67.5 

68.6 

OVERALL 

SPL 

82.9 

83.9 

83*6 

82.4 

83.0 

82.7 
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1/3  OCTAVE  SOUNb  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60,0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

54.9 

56.0 

54.9 

55.4 

55.7 

55.7 

250.0 

56.4 

56.8 

57*5 

56.5 

56.6 

55 . 4 

315.2 

58.6 

58.4 

5a*a 

58.1 

57.5 

57.5 

400.0 

60.8 

60.1 

59*9 

59.6 

59.0 

58.1 

500.0 

61.5 

62.0 

61.8 

61.0 

60.8 

60.1 

630.0 

64.4 

63.2 

63*4 

62.6 

62.4 

61.5 

800.0 

64.7 

64.7 

64  « 6 

63*8 

63.4 

62.9 

1000.0 

66.6 

66.1 

65*4 

64.6 

64.4 

63.7 

1250.0 

68.4 

67.7 

67*0 

66.6 

66.1 

65.5 

1600.0 

68 . 8 

68.2 

67*6 

66.9 

66.6 

65.8 

2000.0 

69.3 

68.8 

68*4 

67.5 

67.4 

66.6 

2500.0 

69.6 

69.1 

6fl . 6 

68.1 

68.0 

67.2 

3150.0 

69.6 

69.6 

6g*3 

68.7 

68.4 

67.9 

4000.0 

70.1 

70.0 

69*5 

68.9 

68.8 

68.4 

5000.0 

70.0 

70.0 

69*4 

69.1 

68.9 

68.7 

6300.0 

70.2 

70.0 

69*3 

69.3 

69.3 

69.0 

8000.0 

69.5 

69.7 

69*0 

68.8 

68.8 

68.7 

10000.0 

69.5 

69.5 

68*6 

68.5 

68.4 

68.7 

12500.0 

69.1 

69.1 

68*4 

68.1 

67.8 

68.2 

16000.0 

68.6 

68.5 

68*0 

67.1 

67.3 

67.4 

20000.0 

68.2 

67.6 

67*2 

66.1 

66.3 

66.1 

25000.0 

68.0 

67.0 

66*9 

65.2 

65.7 

65.1 

31500.0 

68.1 

66.2 

66.4 

64.2 

65.1 

64.1 

40000.0 

69.4 

66.0 

65*9 

63.6 

65.2 

63.4 

OVERALL 

SPL 

81.7 

81.2 

80*8 

80.1 

80.1 

79.7 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.71  pSl,  ATMOSPHERIC  PRESSURE  = 14.1a  PSI 

RESERVOIR  TEMPERATURE  = 71.00  DEG.F.  CHAMBER  TEMPERATURE  = 57.00  DEG.F 

RELATIVE  HUMIDITY  = 56.0  PERCENT 
SaMMA  = 1.400 

RUN  NUMBER  207 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = l.l9l 
TEMPERATURE  RATIO  TR  = 1.027 
MACH  NUMBER  MJ  = 0.506 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.977 
JET  DENSITY  RATIO  DJ/Ofl  = 1.024 
JET  VELOCITY  RATIO  VJ/aO  r 0.500 
JET  VELOCITY  VJ  = 557,6  FPS 

TR/TJ  = 1.051 
DR/DO  = 1.160 
DR/OJ  = 1.133 

MASS  FLOW  = 0.93a  POUNDS  PER  SECOND 
THRUST  = 16.51  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90*0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

52.6 

55.2 

55 » 6 

54.3 

53.4 

54.8 

250.0 

55.0 

56.2 

55.4 

54.8 

54.1 

54.0 

315.2 

56,0 

57.5 

56  * 6 

57.3 

56.0 

56.2 

400.0 

58.8 

59.4 

58  * 3 

58.3 

58.4 

58.4 

500.0 

60.6 

60.8 

60  * 3 

60.7 

59.9 

59.2 

630.0 

63 . 0 

62.6 

61.9 

61*8 

60.8 

60.4 

800.0 

64.4 

64.4 

63  * 6 

62.5 

61.6 

61.5 

1000.0 

65.6 

65.3 

63*9 

63.9 

62.7 

62.2 

1250.0 

66.6 

66.5 

65*0 

65*4 

64.2 

63.6 

1600.0 

67.4 

66*6 

65.5 

65.5 

64.6 

63.8 

2000.0 

68.0 

67.3 

66*2 

66 . 4 

65.4 

65.0 

2500.0 

68.2 

67.6 

66*5 

66.7 

66.1 

65*6 

3150.0 

68.6 

68*0 

67*1 

67.7 

66.7 

66.4 

4000.0 

68.8 

68*6 

67.6 

68.0 

67.1 

66 . 6 

5000.0 

68.7 

68*9 

67*9 

67.9 

67.4 

66.6 

6300.0 

68.6 

69.0 

67.9 

68.0 

68.0 

67.1 

8000.0 

68.7 

69.7 

66.7 

67.7 

67.0 

66.4 

10000.0 

69,0 

68.9 

66.7 

67.4 

67.0 

65.9 

12500.0 

69.0 

67.5 

66.5 

66.9 

66.3 

65.6 

16000.0 

67,5 

67.8 

65*0 

66*4 

65.7 

65.0 

20000.0 

66.2 

67.7 

64.6 

65.7 

64.9 

64.6 

25000.0 

67.3 

66.4 

63*9 

65.3 

64.5 

64.5 

31500.0 

66.8 

66.7 

63.1 

65.4 

64.4 

64.7 

40000.0 

66.3 

67.0 

62*7 

66.0 

64.1 

65.4 

OVERALL 

SPL 

80.5 

80.4 

78.7 

79.3 

78.5 

7a»  1 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

54.9 

56.7 

53.8 

55.4 

250.0 

54.4 

54.7 

54.5 

55.2 

315.2 

55.8 

56.0 

54*6 

55.2 

400.0 

57.9 

56.4 

56*1 

56*2 

500.0 

58.3 

57.7 

56.7 

56.4 

630.0 

59.6 

58.7 

58*0 

57.1 

800.0 

60.4 

59.8 

58  * 6 

57.8 

1000.0 

61.3 

60.1 

5g.2 

58.3 

1250.0 

62.9 

61.5 

60*2 

58.3 

1600.0 

63.2 

61.9 

60  *4 

59.2 

2000.0 

64.0 

63.0 

61*8 

59.9 

2500.0 

64.7 

63.9 

61.9 

60,4 

3150.0 

65.6 

64.7 

63*0 

61.2 

4000.0 

66.2 

65.1 

63*3 

61.1 

5000.0 

66.3 

64.6 

62*8 

60,6 

6300.0 

66.8 

64.9 

62*8 

60.5 

8000.0 

66,1 

64.7 

62*0 

60.1 

1C000.0 

66.1 

64.3 

61.7 

59.5 

12500.0 

65.3 

63.8 

60*8 

58 . 6 

16000.0 

64,9 

63.4 

6Q.5 

57.9 

20000.0 

64,3 

62.6 

59.7 

56.9 

25000.0 

64.0 

62.1 

59*4 

56 . 1 

31500.0 

63.9 

62.2 

59.3 

55.6 

40000.0 

64.2 

62.6 

59*1 

55.2 

OVERALL 

SPL 

77.5 

76.2 

74*1 

72.3 

-TV 


m 


SUPERSONIC  JET  exhaust  noise 
MACH  l.o  NOZZLE 

RESERVOIR  PRESSURE  z 4.02  pSl,  ATMOSPHERIC  PRESSURE  z 14.20  PSI 
RESERVOIR  TEMPERATURE  = 97.00  DEG.F,  CHAMBER  TEMPERATURE  = 70.50  DEG.P 

RELATIVE  HUMIDITY  = 63.0  PERCENT 
GAMMA  = 1.400 

RUN  NUMBER  30 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  z 1.283 
TEMPERATURE  RATIO  TR  = 1.050 
MACH  NUMBER  MJ  = 0.608 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  z 0.978 
JET  DENSITY  RATIO  DJ/Dq  z 1.023 
JET  VELOCITY  RATIO  VJ/aO  = 0.601 
JET  VELOCITY  VJ  z 678,3  FPS 

TR/TJ  = 1.074 
DR/DO  = 1.222 
DR/DJ  = 1.195 

MASS  FLOW  = 1.125  POUNDS  PER  SECOND 
THRUST  = 23.79  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 


HZ  1 

15.0 

<VI 

<M 

CM 

200.0 

73.0 

74.1 

250.0 

73.6 

74.5 

315.2 

76.6 

75.4 

400.0 

78.3 

78.7 

500.0 

80.3 

78.7 

630.0 

80.3 

80.0 

800.0 

82.2 

81.9 

1000.0 

80.7 

80.9 

1250.0 

80.1 

81.4 

1600.0 

78.5 

80  *6 

2000.0 

76.8 

79.8 

2500.0 

75.0 

78.2 

3150.0 

73.4 

76.9 

4000.0 

73.8 

76.2 

5000.0 

72.3 

74. Q 

6300.0 

72.7 

74.0 

8000*0 

72.3 

72.7 

10000.0 

72.0 

71.4 

12500.0 

70.8 

70.7 

16000.0 

67.7 

69.1 

20000.0 

64.3 

67.0 

25000. Q 

63.4 

66*6 

31500.0 

62.7 

66.5 

40000.0 

62.2 

67.8 

OVERALL 

SPL 

90.2 

91.0 

30.0 

4 37.5 

5 45, 

66*0 

62.8 

61.4 

69*5 

66.5 

64.4 

73.0 

68.4 

66.6 

73*6 

71.0 

68.4 

76.7 

72.7 

70,7 

78*6 

75.0 

72.8 

79.3 

76.1 

74.0 

79.8 

77.2 

75.6 

81*0 

78*6 

77.0 

80*9 

78*6 

77.5 

8Q.8 

79.1 

78.2 

80*1 

78.6 

78.1 

7g.l 

78.8 

78.5 

78*6 

78.2 

78.7 

77.2 

77.2 

78.1 

76*3 

76*6 

78.0 

75.0 

75.6 

77.5 

73*9 

74.8 

77.0 

72.9 

74.0 

76.5 

71.6 

72.8 

75.4 

70.3 

71.5 

74.3 

bQ.5 

70.5 

73.4 

68.7 

69.3 

72.6 

67.9 

68.8 

72.2 

89.3  89.5 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


59.2 

62.2 

63.4 

66.5 
68.1 

69.9 

71.9 
73.2 

74.5 

75.4 

75.9 

76.1 

76.4 
76*6 

76.5 

76.5 
75.9 
75.9 
75.8 

75.1 
74.7 
74.4 

74.1 

74.6 


88.1 


90.8 


1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  7 

60.0 

8 67. 

200.0 

58.7 

59.0 

250.0 

60.8 

61.0 

315.2 

62.8 

63.0 

400.0 

65.0 

65.5 

500.0 

66.0 

66.4 

630. C 

68.6 

68 » 4 

8C0.0 

70.1 

70.0 

10CG  . 0 

71.4 

71.2 

1250.0 

72.8 

72.8 

1600.0 

73.6 

73.4 

2000.0 

74,7 

74.4 

2500.0 

75.0 

74.7 

3150.0 

75.3 

75.0 

4000.0 

76.0 

75.6 

5000.0 

75.9 

75.6 

6300.0 

76.0 

75.7 

8000.0 

75.7 

75.5 

10000.0 

75.6 

75»4 

12500.0 

75.5 

75.1 

16000.0 

74.9 

74.5 

20000.0 

74.6 

73^8 

25000.0 

74.3 

73.1 

31500.0 

74.1 

72.3 

40000.0 

74.6 

72.1 

OVERALL 

SPL 

87,4 

86.9 

75.0 

10  82.5 

11  90. 

59.3 

59.4 

58.5 

61.2 

60.5 

60.4 

62*6 

61.8 

61.7 

64*2 

63.6 

63,4 

66*3 

65.0 

65.0 

6a*l 

66.9 

66.9 

69*6 

68.8 

68.4 

70.8 

69.9 

69.4 

72.3 

71,4 

70.8 

72*9 

71,8 

71.6 

73*6 

72,8 

72.3 

74*2 

73.3 

73.1 

74.7 

73,9 

73.7 

75*2 

74.3 

74.1 

75*1 

74.5 

74.4 

75*0 

74.7 

74.6 

74.9 

74.2 

74.3 

74*6 

74.2 

74.5 

74.5 

73.8 

73.7 

74.1 

72.9 

73.2 

73.4 

72.1 

72.4 

73*1 

71.4 

71.9 

72.4 

70.4 

71.4 

7l  .9 

69.8 

71.7 

86*4 

85.5 

85.6 

MICRO 
PHONE 
NO.  ANGLE 
12  97. S 


58.9 

59.3 

60.9 

62.4 

64.1 

66.2 

67.6 
68.8 
70.1 

71.0 

71.9 

72.5 

73.4 

73.7 

74.1 

74.6 

74.4 

74.7 

74.0 

73.4 

72.1 

71.2 

70.1 

69.2 


85.2 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 4. 01  pSl*  ATMOSPHERIC  PRESSURE  = 14.1a  PSl 

RESERVOIR  TEMPERATURE  = 82.00  OEG.F»  CHAMBER  TEMPERATURE  = 56,00  OSG.F 

RELATIVE  HUMIDITY  = 66.0  PERCENT 
Gamma  = 1.400 

RUN  NUMBER  206 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 1.283 
TEMPERATURE  RATIO  TR  = 1.050 
MACH  NUMBER  MJ  = 0.607 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.978 
JET  DENSITY  RATIO  DJ/Do  = 1.022 
JET  VELOCITY  RATIO  VJ/AO  = 0.6Q1 
JET  VELOCITY  Vj  = 668.8  FPS 

TR/TJ  = 1.074 
DR/DO  s 1.221 
DR/DJ  = 1.195 

MASS  FLOW  = 1,124  POUNOS  PER  SECOND 
THRUST  = 23.77  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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i/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


200c  0 

250.0 
315.2 

400.0 

500.0 

630.0 
30C.0 

1000.0 

1250.0 

1600.0 

20r;o.Q 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 
8000  >0 

10000.0 

12500.0 

16000.0 

20000.0 

25000.0 

31500.0 

40000.0 


OVERALL 

SPL 


sr- 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

, ANGLE 

no.  angle 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGl 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120 

57.2 

58.7 

59*0 

58.7 

57.4 

57.6 

59.8 

59.8 

59.0 

58.4 

58.4 

57.5 

61.2 

61.6 

61.2 

60.8 

60.4 

59.9 

62, S 

63.7 

63.0 

62.8 

62.4 

62.8 

65,6 

65.x 

65.7 

64.9 

64.8 

63.8 

67.3 

67*1 

67.0 

66.7 

65.9 

65.3 

69.0 

69.4 

68*4 

67.7 

67,0 

66*4 

70.6 

70.1 

69.O 

68.7 

67.8 

67.2 

72.0 

71.3 

70«7 

70.1 

69.4 

68.9 

72.6 

72.0 

7l.O 

70.3 

70.2 

69.0 

73.2 

72.8 

72.0 

71,4 

70.8 

70.3 

73.6 

73.2 

72*4 

71.9 

71.9 

71.0 

74,1 

73.8 

73*2 

72.8 

72.6 

71.9 

74,3 

74.1 

73.7 

73.0 

72.9 

72.1 

74.1 

74.4 

74.0 

73.1 

72.9 

72.0 

74.5 

75.3 

74.3 

73.7 

73,4 

72.8 

74.6 

75.4 

73.2 

73.3 

72.9 

72.2 

75.0 

75.0 

7J.8 

73.4 

73.2 

72.1 

75.4 

73.6 

73.3 

72.7 

72.5 

71.6 

73 . 7 

73.6 

71.8 

72.  G 

71.8 

70.9 

72.4 

73.4 

71.7 

71.4 

70.9 

70.5 

73.4 

72.  C 

71.2 

71.0 

70.6 

70.4 

73.1 

72.4 

n.i 

70.9 

70.4 

70.6 

72.8 

72.6 

70.9 

71.4 

70.1 

71.1 

86.2 

86.0 

85*0 

84,6 

84,3 

83  • 6 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


i 

i 

1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

i 

lv 

CENTER 

PHONE 

PHONE 

PHONE 

\ 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

% 

' 

r 

HZ  16 

127.5 

17  135.0 

18  142.5 

* 

200.0 

57.3 

57.9 

57.3 

250.0 

58.6 

58.3 

58*9 

V 

315.2 

60.1 

58.8 

5g*0 

\ 

400.0 

62.2 

60 . 6 

60*4 

£ 

l 

500.0 

63.3 

61.8 

61.4 

S 

630.0 

64.7 

63 . 6 

62*7 

800.0 

66.0 

64.3 

63.6 

> 

y 

1000.0 

b6.6 

65.0 

64*1 

1250.0 

67.9 

66*4 

65.6 

r 

1600.0 

68.6 

66.9 

65*9 

2000.0 

69.8 

68.5 

67.5 

2500.0 

70.8 

69.2 

68*1 

3150.0 

71.9 

70.1 

6e»  8 

f 

4000.0 

72.1 

70.4 

69.3 

i 

5000.0 

72.1 

70.0 

68*9 

6300.0 

72.7 

70.6 

69.O 

i 

8000.0 

72.6 

70.4 

68*4 

l 

10000.0 

72.3 

69.9 

68*2 

l, 

12500.0 

71.9 

69.6 

67.1 

16000.0 

71.4 

69.0 

66*6 

E 

E* 

20000.0 

70.8 

68.2 

65.9 

S' 

g 

25000.0 

70.4 

67.7 

65.5 

1 i 

31500.0 

70.3 

67.6 

65.4 

•j 

F 

40000.0 

70.6 

68.1 

65.I 

| 

OVERALL 

s 

SPL 

83.6 

81.5 

80*0 

s5 

* 

i': 


MICRO 
PHONE 
NO,  ANGLE 
19  150.0 


58.0 
58.9 

58.3 

60.3 

60 . 6 

61.3 

62.3 
62.8 

63 . 6 

64.8 

65.6 
66 • 4 

67.3 
67.2 

66.9 

67.2 

66 . 6 
65.5 

65.1 

64.1 
63.0 

62.3 
61.8 

61.4 


78.1 
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SUPERSONIC  JF.T  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 5.65  pSl,  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 112.00  0EG.F»  CHAMBER  TEMPERATURE  = 70.50  DEG.F 

RELATIVE  HUMIDITY  = 61.0  PERCENT 

gamma  = 1.400 
RUN  number  31 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  s 1.398 
TEMPERATURE  RATIO  TR  = 1.078 
MACH  NUMBER  MJ  = 0.709 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.900 
JET  DENSITY  RATIO  DJ/Do  = 1.021 
JET  VELOCITY  RATIO  VJ/AO  = 0,701 
JET  VELOCITY  Vj  = 792.0  FPS 

TR/TJ  = 1.100 
DR/DO  = 1.296 
DR/DJ  = 1.270 

MASS  FLOW  = 1.3U  POU.  ■ „ • R SECOND 
THRUST  = 32.37  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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SSi 9SttSV*°£r 


I 

I 


1/3  OCTAVE 


1 

1/3 

OCTAVE 

MICRO 

MICRO 

! i 

CENTER 

PHONE 

PHONE 

L 

FREQ.  NO,  ANGLE 

NO.  ANGLE 

* 

HZ 

1 15.0 

2 22.5 

St' 

200.0 

76.0 

77.8 

£ 

250.0 

78.1 

79.3 

fi 

315.2 

61 . 5 

81.0 

t' 

£ 

400.0 

83.8 

84.3 

500.0 

86.2 

84.4 

1 

630.0 

85.8 

86 . 5 

600.0 

88 . 7 

88.0 

7< 

1000.0 

87.9 

87.8 

i 

1250.0 

86.9 

88.2 

| 

1600.0 

84.6 

86.6 

S- 

2000.0 

82.5 

85.7 

2500.0 

80.7 

83.9 

3150.0 

79.3 

82.8 

4000.0 

79.3 

81.9 

5000.0 

78.2 

80.9 

6300.0 

73.3 

80.1 

*'• 

6000. 0 

77.9 

78.7 

I 

10000.0 

78.0 

77.8 

i? 

12500.0 

76.4 

77.0 

! 

16000.0 

73.3 

75.5 

i 

20000.0 

70.2 

73.4 

1 

25000.0 

68.8 

72.8 

31500.0 

67.8 

71.8 

N 

fcj 

40000.0 

66 . 6 

71.7 

j 

1 

4 

OVERALL 

SPL 

96.3 

97.1 

x 

5 

i 

5 

% 

1 

k 

p 

s 

$ 

£■* 

£' 

1 

£ 

!' 

i 

SOUND  PRESSURE  LEVEL 


MICRO  MICRO  MICRO  MICRO 

phone  phone  phone  phone 

no.  angle  no.  angle  no.  angle  no.  angle 
3 30.0  4 37.5  5 45.0  6 52.5 


70«6 

67.7 

65.7 

63.8 

73.9 

70.9 

68.6 

66.3 

7?. 9 

73.6 

71.3 

69.6 

7g.7 

76.2 

74.3 

71.7 

82*7 

78.1 

76.2 

73.8 

84*4 

60.7 

78.5 

75.7 

86.2 

82.5 

80.5 

77.7 

86  • 6 

83.1 

81.7 

79.5 

87.7 

84.4 

83.2 

80.8 

87*1 

84.4 

83 , 5 

81.9 

86  * 8 

84.8 

84.3 

83.0 

85*9 

84.2 

84.5 

83.1 

84*8 

84.2 

84.5 

83.4 

84.0 

83.6 

84.8 

83.4 

82*5 

82.5 

84.3 

83.5 

81.6 

82.1 

84.0 

83*6 

80v2 

81.0 

83 . 3 

82.9 

79.0 

80.1 

82.7 

82.8 

78*7 

79.5 

82.2 

82.6 

77*4 

78.3 

81.3 

82.0 

76*2 

77.0 

80 . 3 

81.3 

75*2 

75.8 

79.3 

81.1 

74*2 

74.3 

78.3 

80.6 

73.3 

73.7 

77.3 

80.2 

96»8 

94.9 

95.5 

94.8 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

63.0 

63.8 

63*4 

63.0 

62 . 1 

62.5 

250,0 

66.1 

65.0 

65*5 

63.9 

63.8 

62.8 

315.2 

68.1 

67.5 

67*2 

66.2 

65 . 3 

65.3 

400.0 

70.8 

69.9 

68*7 

67.8 

67.4 

66.9 

500.0 

72.0 

71.0 

71.0 

69.6 

68.7 

68.5 

630.0 

74.6 

73.3 

72*7 

71.2 

70.4 

70.2 

800.0 

76.5 

75.3 

74*2 

72.6 

72.1 

71.8 

1000.0 

77.8 

76.7 

75*5 

74.1 

73.2 

73.1 

1250.0 

79.3 

78.1 

77.1 

75.6 

74,9 

74.5 

1600.0 

80.2 

79.3 

77.7 

76.3 

75.5 

75.5 

2000.0 

81.1 

80.1 

78.8 

77.2 

76.4 

76.4 

2500.0 

81.8 

80.2 

79.2 

77.9 

77.1 

77.1 

3150.0 

82.0 

80*8 

79.9 

78.8 

78.0 

78.2 

4000.0 

62.4 

81.6 

80*3 

79.2 

78.4 

78.4 

5000.0 

82.6 

81.7 

80*3 

79.5 

78.7 

79.1 

6300.0 

82.8 

81.9 

60.3 

79.8 

79.0 

79.5 

8000.0 

82.6 

81.7 

80*4 

79.5 

78.9 

79.4 

10000.0 

82.5 

82.0 

80.5 

79.3 

78.8 

79.5 

12500.0 

82.3 

81.6 

80.1 

78.9 

78.6 

79.3 

16000.0 

81.6 

81.1 

79*8 

78.0 

78.2 

78.7 

20000.0 

81.0 

80.4 

79.4 

77.3 

77.5 

77.5 

25000.0 

80.5 

79.9 

79.2 

76.6 

77.2 

76.6 

31500.0 

79.7 

79.1 

78*8 

75.7 

76.8 

75.6 

40000.0 

79.1 

79.0 

78*3 

75.1 

77.2 

75.0 

OVERALL 

SPL 

93.9 

93.0 

91.9 

90.4 

90.1 

90.1 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 5.57  pSl,  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 107.00  DEG.F*  CHAMBER  TEMPERATURE  = 68.00  DEG.F 

RELATIVE  HUMIDITY  = 76.0  PERCENT 
GAMMA  = 1.400 

RUN  NUMBER  130 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.39q 
TEMPERATURE  RATIO  TR  = 1.074 
MACH  NUMBER  MJ  = 0.709 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.976 
JET  DENSITY  RATIO  OJ/Dq  = 1.025 
JET  VELOCITY  RATIO  VJ/AO  = 0.700 
JET  VELOCITY  V J = 788*5  FPS 

TR/TJ  = 1.100 
DR/DO  = 1.302 
DR/DJ  = 1.270 

MASS  FLOW  = 1.313  POUNDS  PER  SECOND 
THRUST  = 32.37  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUfJQ  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

PREQ.  NO 

. angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112,5 

15  120.0 

200.0 

61.0 

62.3 

63.0 

61.5 

61.6 

60.0 

250.0 

63.3 

63.4 

62*8 

61.8 

61.6 

61.0 

315.2 

64.6 

64.8 

64.3 

64*0 

63.2 

62.7 

400.0 

67.4 

67.6 

66 » 8 

66.1 

65.9 

66.3 

500.0 

69.2 

69.0 

63  * 8 

69.0 

68.1 

67.7 

630.0 

71.3 

70.8 

70.7 

70.5 

69.4 

69.5 

800.0 

73.5 

73.1 

72.6 

71.6 

70.7 

70.1 

1000.0 

75.0 

74.5 

73.5 

72.5 

71.8 

71.0 

1250.0 

76.9 

75.8 

75*1 

74.1 

73.7 

72.9 

1600.0 

77.9 

76.4 

75.7 

74.7 

74.3 

73.6 

2000.0 

78.6 

77.3 

76*6 

75.9 

75.2 

74.8 

2500.0 

78.8 

77.9 

77.0 

76.4 

76,0 

75.5 

3150.0 

79.4 

78.4 

77.9 

77.7 

77.1 

76*6 

4000.0 

79.7 

78*9 

7fl.5 

77.8 

77.1 

76*6 

5000.0 

79.2 

79.2 

78.9 

77.9 

77.4 

76.9 

6300.0 

79.4 

79.8 

79.3 

78.1 

78.3 

78.0 

8000.0 

79.5 

80.5 

7a»3 

78.1 

77.6 

77.3 

10000.0 

80.0 

80.1 

78*6 

77.8 

77,8 

76.7 

12500.0 

80.0 

78.9 

78.5 

77.5 

77.1 

76.8 

16000.0 

78.5 

79.0 

77.4 

77.1 

76,6 

76.5 

20000.0 

76.8 

78.9 

77.1 

76.2 

75.5 

75.7 

25000.0 

77.3 

77.5 

76*5 

75.5 

75.1 

75.4 

31500.0 

76.2 

77.2 

75*8 

74.4 

74.3 

74.7 

40000.0 

74.4 

76.6 

74*9 

73.9 

73.2 

74.4 

OVERALL 

SPL 

90.9 

90.8 

89.8 

89.1 

88.6 

88.3 

75 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135*0 

18  142.5 

200.0 

59.4 

61.3 

61.0 

250.0 

61.5 

61.3 

61.7 

315.2 

62.9 

62.6 

62*1 

400.0 

65.5 

64.1 

63.8 

500.0 

67.2 

66.1 

65*4 

630.0 

68.9 

68*0 

67*0 

800.0 

69.4 

68.9 

68*0 

1000.0 

70.6 

69.6 

68*4 

1250.0 

72.4 

71.2 

69.9 

1600.0 

73.0 

71.8 

7o»6 

2000.0 

74.2 

73.4 

72*2 

2500.0 

75.4 

74.0 

73*2 

3150.0 

76.3 

75.0 

73.9 

4000.0 

76.3 

75.3 

74*4 

5000.0 

76.6 

75.1 

74.0 

6300.0 

77.5 

75.5 

74*4 

6000.0 

77.0 

75.8 

73.8 

10000.0 

77.2 

75.0 

73*4 

12500.0 

76.6 

74.9 

72*9 

16000.0 

76.4 

74.6 

72.5 

20000.0 

75.5 

73.7 

71.6 

25000.0 

74.6 

72.9 

71.0 

31500.0 

73.7 

72.3 

70.2 

40000.0 

73.0 

71.9 

69.0 

OVERALL 

SPL 

88.0 

86.5 

85*1 

! 


i 

l 

i 


MICRO 
PHONE 
NO.  ANCLE 
19  150.0 


60.7 
61.4 

62.3 

63.4 

64.2 

64.9 

66.0 

66.9 

67.3 

69.0 

70.2 

71.3 

72.1 

71.9 

71.7 

72.1 

71.7 

70.9 

70.5 

69.7 

68.5 

67.1 

65.8 

64.3 


82.7 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 7.66  PSl»  ATMOSPHERIC  PRESSURE  = 14.20  PS! 

RESERVOIR  TEMPERATURE  = 126.00  DEG.F#  CHAMBER  TEMPERATURE  = 70,50  DEG.F 

RELATIVE  HUMIDITY  =61.0  PERCENT 

gamma  = 1.400 
RUN  NUMBER  32 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.539 
TEMPERATURE  RATIO  TR  = 1.105 
MACH  NUMBER  MJ  = 0.810 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.977 
JET  DENSITY  RATIO  DJ/Dfl  = 1.024 
JET  VELOCITY  RATIO  VJ/AO  = 0.800 
JET  VELOCITY  VJ  = 903.6  FPS 

TR/TJ  = 1.131 
DR/DO  = 1.394 
DR/DJ  = 1.361 

MASS  FLOW  = 1.500  POUNDS  PER  SECOND 
THRUST  = 42.28  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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; 

\ 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

l 

freo.  no.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

f 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

• 

\ 

t 

200.0 

61.0 

82.0 

74*8 

70.6 

69.6 

66.  Q 

K 

250.0 

82.2 

82.6 

7®. 6 

74.6 

73.2 

70.4 

!■ 

M 

315.2 

86.7 

84.5 

82*4 

78.1 

75,4 

73.3 

400.0 

88.1 

88.5 

84*1 

80.9 

78.4 

75.8 

500.0 

91.0 

89.0 

86*9 

83,0 

80.7 

77.5 

f 

630.0 

91.0 

91.0 

90.1 

85.8 

82.9 

79.8 

t1 

800.0 

94.1 

93.8 

91.6 

87.6 

85.0 

82.2 

f' 

: 

1000.0 

93.1 

94.0 

92*6 

89.0 

86 . 5 

84.0 

5 

V 

1250.0 

92.9 

94.3 

93*9 

90.2 

88.1 

85 . 0 

1600.0 

90.4 

92.3 

92*7 

90.1 

88.7 

86.3 

l 

2000.0 

88.8 

90.8 

92*1 

90.5 

89.6 

87.5 

F 

2500.0 

86.8 

88.8 

91.0 

90.0 

89.9 

87.7 

3150.0 

84.7 

87.5 

90*0 

89*8 

89.9 

88.0 

1 

V. 

4000.0 

84.8 

86.7 

89*2 

88.9 

90.0 

88.2 

5000.0 

83.1 

85.3 

87*6 

87.8 

89.5 

88*3 

f! 

* 

6300.0 

83.4 

84.5 

86*6 

87.1 

89.2 

88.1 

r 

K 

8000.0 

82.7 

83.3 

85*2 

85.9 

88.7 

87.6 

h 

10000.0 

82.6 

82.0 

84*1 

84.8 

87.6 

87.8 

P 

12500.0 

82.0 

81.8 

83*2 

84,1 

87.6 

87.4 

16000.0 

79.5 

80.4 

81.7 

82,7 

86 , 5 

86*6 

20000, r 

76.6 

78.7 

80*4 

81.2 

85.2 

86.1 

4 

jj 

25000.0 

75.2 

77.6 

7g»4 

79.6 

84,3 

85.6 

31500.0 

74.1 

76.7 

78*3 

77.7 

83.4 

85.0 

s 

40000,0 

73.4 

76.4 

77*2 

76,6 

82.4 

84.5 

1. 

s 

£ 

OVERALL 

»s 

1 

SPL 

101.6 

102.3 

102.2 

100.3 

100.6 

99.4 

i 
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1/3  OCTaVe  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

phone 

PHONE 

PHONE 

PREQ.  i 

NO.  ANGLE 

no.  angle  no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67*5 

9 75.0 

10  82.5 

11  90. e 

12  97.5 

200.0 

66.7 

67.3 

67*1 

66,3 

66.4 

65 . 8 

250.0 

69.7 

68 . 3 

6a » 8 

68.5 

68.3 

67.0 

315.2 

71.0 

70.8 

70.4 

70.1 

69.8 

69.4 

400.0 

74.4 

73.7 

72*6 

72.1 

71.6 

71.2 

500  • 0 

75.5 

74.8 

74.4 

72.8 

72.2 

71.8 

630.0 

78.4 

76.7 

76.2 

75.2 

75.0 

74.4 

800.0 

80.4 

79.0 

77.7 

76.8 

76.7 

?6.4 

1000.0 

81.8 

80.1 

79.0 

78.2 

77.7 

77.2 

1250.0 

83 . 3 

82.1 

80  *6 

80*1 

79.7 

79.0 

1600,0 

84 . 3 

82.7 

8i*6 

80 , 6 

80.4 

79.8 

2000.0 

85.6 

83.9 

82.8 

81*6 

81.2 

80.8 

2500.0 

86.1 

84.6 

83.2 

82.5 

82.4 

81.9 

3150.0 

86.4 

84.8 

83*7 

83.1 

83.0 

82.7 

4000,0 

86.9 

85*6 

84*4 

83.5 

83.4 

83.0 

5000.0 

87.2 

65*8 

84*4 

83.8 

83.8 

83.4 

6300.0 

87.4 

86.2 

84.6 

84.3 

84.1 

84.2 

8000.0 

87.2 

86*1 

84.7 

84.1 

84.1 

84.2 

10000.0 

87.0 

86.1 

85.O 

84.3 

84.3 

84.6 

12500.0 

86.8 

85.9 

84.6 

84.0 

83.6 

84.3 

16000.0 

86.3 

85.7 

84.4 

83.3 

83.4 

83.8 

20000.0 

85.9 

84«9 

83.9 

82*6 

82.7 

82.7 

25000.0 

85, 3 

84.3 

83.7 

e2.o 

82.3 

82.0 

31500,0 

84.4 

83*7 

83.4 

81.3 

81.8 

81.3 

40000.0 

83.9 

83.7 

83.O 

80.5 

81.7 

80  *6 

OVERALL 

SPL 

98.4 

97.2 

96*1 

95,1 

95.1 

95.0 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 7.56  pSl»  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 123.00  DEG.Fr  CHAMBER  TEMPERATURE  = 66.00  DEG.F 

RELATIVE  HUMIDITY  = 76.0  PERCENT 
gamma  r 1.400 

RUN  NUMBER  131 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.540 
TEMPERATURE  RATIO  TR  = 1.104 
MACH  NUMBER  MJ  = 0.810 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  - 0.976 
JET  DENSITY  RATIO  DJ/Dq  = 1.025 
JET  VELOCITY  RATIO  VJ/AO  = 0.800 
JET  VELOCITY  VJ  = 901.6  FPS 

TR/TJ  = 1.131 
DR/DO  S 1.395 
DR/DJ  = 1.361 

MASS  FLOW  = 1.502  POUNDS  PER  SECOND 
THRUST  = 42.31  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


80 


i/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ,  NO,  ANGLE  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


H7  10 

82.5 

11  90.0 

12  97 

200.0 

6 2.7 

65.2 

65*4 

250.0 

66.0 

66.5 

65  • 6 

315.2 

67.2 

67.7 

67.5 

400. C 

70.8 

70.2 

69*9 

500.0 

72.7 

72.3 

72.2 

630.0 

74.8 

74.1 

74*4 

800.0 

76.4 

76.6 

76*1 

1000.0 

78.7 

78.2 

77.0 

1250.0 

60.6 

79.7 

78*6 

1600.0 

61.6 

80.1 

7g,0 

2000.0 

82.4 

81.3 

80.4 

2500. U~ 

82.9 

82.0 

81.3 

3150.0 

83.4 

82.3 

81.6 

4000.0 

83.8 

82.9 

82*3 

50CC.0 

83 . 5 

83.2 

82.6 

6300.0 

83.7 

84.2 

63*0 

8G00.0 

83.8 

84.6 

82*2 

10000.0 

64.4 

84.9 

82.4 

12500.0 

84.5 

83.3 

82*4 

16000,0 

83.4 

83.4 

01.3 

20000.0 

81.5 

83.3 

80.9 

25000.0 

81.3 

82.2 

80*2 

31500.0 

81.1 

81.9 

79*2 

40000.0 

79.3 

81.3 

77*8 

OVERALL 

SPL  95.1 

95.1 

93*6 

5 13  105.0  14  112,5  15  120.0 


65.6 

64.6 

62.6 

65.0 

64.5 

63.6 

66.3 

67.0 

66.1 

69.2 

69.3 

69.4 

72.1 

71.9 

70.7 

73.7 

73.7 

73.0 

75.0 

74.5 

73.8 

76.2 

75,4 

74.8 

77.8 

77.3 

76.3 

78.5 

78.2 

77.3 

79.8 

79.2 

78.5 

80.7 

80 « 3 

79.9 

81.4 

81.1 

80. 5 

81*8 

81.4 

80.7 

81.7 

81.5 

80.7 

82.3 

82.1 

81 . 6 

82.2 

81.0 

81.0 

82.3 

81.6 

80.8 

81.9 

81.7 

80.9 

81 .6 

81.4 

80. 7 

80.7 

80.6 

80.4 

80.1 

80.2 

79.8 

79.1 

79.3 

79.3 

78.4 

78.0 

78.9 

93.2 

92.9 

92.3 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135.0 

18  1^2.5 

19  150 

200.0 

63.7 

63.0 

62 

8 

64.0 

250.0 

64.7 

63.9 

64 

1 

64.5 

315.2 

66.9 

65.3 

65 

4 

65.4 

400.0 

69.4 

67.4 

66 

6 

66.7 

500.0 

70.9 

69.4 

68 

"7 

» 

67.9 

630.0 

72.7 

71.6 

70 

2 

69.2 

800.0 

72.9 

72.1 

71 

3 

69.8 

1000.0 

74.3 

73.0 

71 

8 

70.6 

1250.0 

75.5 

74.6 

73 

3 

71  • 8 

1600.0 

76.8 

75.6 

74 

3 

73.6 

2000.0 

78.0 

77.2 

76 

3 

74.8 

2500.0 

79.5 

78.5 

77 

4 

75.9 

3150.0 

79.9 

79.2 

77 

7 

76.4 

4000. G 

80.4 

79.8 

78 

4 

76.9 

5000.0 

80.5 

79.4 

78 

3 

76.6 

6300.0 

81.3 

80.2 

78 

8 

77.3 

8000.0 

81.2 

80.4 

78 

4 

77.0 

10000.0 

81.3 

79.9 

78 

6 

76.4 

12500.0 

80.8 

79.8 

77 

6 

75.8 

16000.0 

80.6 

79.6 

77 

4 

74.9 

20000.0 

79.9 

78.7 

76 

5 

73.6 

25000.0 

79.1 

78.0 

76 

1 

72.5 

31500.0 

78,2 

77.2 

75 

3 

71.3 

40000.  Q 

77.2 

76.7 

74 

3 

69.8 

OVERALL 

SPL 

92.0 

91.0 

89»4 

67.6 
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uginvguMi  iwiMwwa: 


SUPERSONIC  JET  exhaust  noise 
MAcH  l.o  NOZZLE 

RESERVOIR  PRESSURE  s io.IO  pSl,  ATMOSPHERIC  PRESSURE  = 14.20  PSl 
RESERVOIR  TEMPERATURE  = 145.00  DEG.F*  CHAMBER  TEMPERATURE  = 72.00  DEG.F 

relative  humidity  = 58. 0 PERCENT 
gamma  s 1.400 

RUN  NUMBER  33 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = I.7I1 
TEMPERATURE  RATIO  TR  = 1.137 
MACH  NUMBER  MJ  = 0.911 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.975 
JET  DENSITY  RATIO  DJ/Oo  = 1.025 
JET  VELOCITY  RATIO  VJ/AO  = 0.900 
JET  VELOCITY  Vj  = 1017.0  FPS 

TR/TJ  = 1.166 
DR/DO  = 1.505 
OR/OJ  = 1.468 

MASS  FLOW  = 1.688  POUNDS  PER  SECOND 
THRUST  5 53.47  POUNDS 

SHOCK  CELL  LEN6TH  S = O.QOG  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  angli 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52. 

200.0 

83.0 

84.3 

77.3 

73.3 

81.3 

70.1 

250.0 

85,4 

86.0 

82*1 

77.9 

75.2 

72.8 

315.2 

89.6 

87.4 

86*0 

80,4 

77.6 

75.8 

400.0 

91.9 

92.4 

87*4 

83.7 

81.2 

79.0 

500.0 

95.0 

92.9 

90.9 

85.9 

83 , 3 

80.7 

630.0 

95.2 

95.4 

94*1 

89.0 

86.3 

82*8 

800.0 

96.3 

98.1 

95*9 

91.6 

88.6 

85.1 

1000.0 

98,3 

99.0 

97.5 

93.3 

90.5 

87,3 

125C.0 

98.3 

100.1 

98*5 

94,8 

92.4 

88.6 

1600.0 

96.8 

98.8 

96*1 

94.6 

92,7 

89.5 

2000.0 

94.6 

97.4 

97.1 

95.0 

93.5 

90.8 

2500.0 

91.8 

95.1 

95*5 

94.3 

93.6 

91.6 

3150.0 

09.2 

92.8 

94.1 

93.9 

93.8 

91.9 

4000.0 

88 , 5 

91.6 

92*9 

93.3 

94.2 

92.2 

5000.0 

86.6 

90.2 

91.5 

92.2 

93.7 

92.3 

6300.0 

86.1 

89.0 

90  • 1 

91.2 

93.1 

92.5 

8000.0 

86.3 

87.8 

88*8 

90.1 

92.2 

91.6 

10000.0 

86.3 

86.5 

88  » 0 

89,0 

91.3 

91.5 

12500.0 

65.1 

85.7 

86*9 

88.2 

91,1 

91.1 

16000*0 

82.8 

84.8 

85*8 

87.2 

90.5 

90.6 

20000.0 

79.9 

83.0 

84*5 

86.1 

09.4 

90.1 

25000.0 

78.1 

81.7 

83.3 

G4.6 

88 . 3 

89.5 

31500.0 

77.1 

80.9 

81.9 

63.1 

87.4 

89' 0 

40000.0 

75.6 

81.0 

80»5 

82.2 

86.2 

88.4 

OVERALL 

SPL 

106  • 3 

107.5 

106*7 

104.6 

104.5 

103.2 
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1/3 

OCTAVE 

CENTER 

FREQ. 


HZ 


MICRO  MICRO  MICRO 

phone  phone  phone 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NQ 
7 60.0  6 67 • 5 9 75.0  10 


MICRO 
PHONE 
. ANGLE  NO 
82.5  11 


MICRO 
PHONE 
. ANGLE  NO 
90.Q  12 


MICRO 
PHONE 
. ANGLE 
97*5 


200.0 

69.5 

70.0 

250.0 

72.2 

72.6 

315.2 

74.1 

74.2 

400.0 

77.5 

76<9 

500  »0 

79.0 

77.9 

630.0 

81.8 

80.4 

800.0 

83.6 

62*3 

1000.0 

85.4 

84.1 

1250.0 

86.8 

85.6 

1600.0 

88.1 

86.5 

2000.0 

89.4 

* 87.9 

2500.0 

89.9 

88.5 

3150.0 

90.4 

89.0 

4000.0 

91.1 

89.8 

5000.0 

9,1.6 

90.3 

6300.0 

91.5 

90.5 

8000.0 

91.5 

90.3 

10000.0 

91.4 

90.4 

12500.0 

91.4 

90.4 

16000.0 

91.0 

90.3 

20000.0 

90.5 

89.7 

25000.0 

89.9 

89.2 

31500.0 

89.2 

88.8 

40000.0 

88.6 

80.7 

69*8 

69.9 

69.0 

?1.2 

71.3 

70.3 

73*8 

72.8 

72.5 

76.2 

75.0 

75.4 

77*4 

76.4 

75.9 

79*6 

78.8 

78.5 

61.2 

80.4 

79.8 

82*7 

81.8 

81.0 

84*5 

83.4 

82.7 

65*2 

84.2 

83.7 

86*4 

85.5 

. 85.0 

87*2 

86.0 

85.7 

87.6 

86.7 

86.2 

80.6 

87.2 

86.9 

88.7 

87.6 

87.6 

88*8 

88.3 

87.9 

88*8 

87.7 

88.0 

Bg*6 

87.8 

87.9 

86*8 

87.7 

88.0 

88*7 

87.4 

87.9 

88*4 

86.8 

87,3 

88*2 

86.2 

86,8 

87*9 

85.6 

86,4 

87*4 

84.7 

86,4 

68.6 

70.1 

72.3 

74.4 

75.5 

77.5 

79.5 

80.7 

82.4 

83.2 

8.4.3 

85.4 

85.9 

86.7 

87.3 

88.2 

87.9 
88.2 
88.2 
88.1 
87.3 
86.6 

85.9 
85.2 


OVERALL  ^ „ 

SPL  102.6  101«6  100*2 


98.9 


99.0 


98.9 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 9.9?  pSl#  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 141.00  DEG.F  t CHAMBER  TEMPERATURE  = 68.00  DEG.F 

RELATIVE  HUMIDITY  = 76.0  PERCENT 

gamma  = 1.400 
run  number  132 

MICROPHONES  ARE  TWELVE  feet  from  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.712 
TEMPERATURE  RATIO  TR  = 1.138 
MACH  NUMBER  MJ  = Q.911 

JET  STATIC  TEMPERATURE  RATIO  TJ/'TO  = 0.976  ' * 

JET  DENSITY  RATIO  DJ/Op  = 1.024 
JET  VELOCITY  RATIO  VJ/AO  = 0.900 
JET  VELOCITY  Vj  r i014il  FPS 

TR/TJ  = 1.166 
DR/DO  s 1.504 
DR/DJ  = 1.463 

MASS  FLOW  = 1.689  POUNDS  PER  SECOND 
THRUST  = 53.52  POUNDS 

SHOCK  CELL  LENgTh  s = 0.000  INCHES 
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" 3Pw  PVSHaeS 


1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

H2  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

66.3 

68.0 

68*9 

68 . 6 

66.5 

65.5 

250.0 

69.0 

69.3 

68.5 

67.1 

67.0 

66.0 

315.2 

69.9 

70.6 

70.2 

69.5 

69.4 

69.0 

400.0 

72.8 

73.1 

72*4 

71.7 

71.8 

72.3 

500.0 

75.3 

75.2 

75*2 

74.9 

74.5 

74.2 

630.0 

77.5 

77.0 

77.4 

77.3 

76.5 

76.3 

800.0 

79.3 

79.6 

7g.5 

78.1 

78.0 

77.2 

1000.0 

81.3 

81.3 

80.4 

79.6 

78.9 

78.4 

1250.0 

83.7 

82.9 

82*2 

81.4 

80.4 

80.1 

1600.0  . 

84.7 

83.7 

„„ .02*9 

. 81..  9. 

81.3 

80..  6 

2000.0 

85. P 

84.8 

83*9 

83.3 

82.5 

82.0 

2500.0 

86.2 

85.3 

84.3 

83.9 

83,4 

82.7 

3150.0 

86.7 

85.8 

850 

84.8 

83.9 

83.4 

4000.0 

86.8 

86.7 

85.9 

85.4 

84.7 

83.9 

5000.0 

86.9 

86.9 

86*3 

85.3 

84.9 

84.1 

6300.0 

87.2 

87.8 

86*6 

85.9 

85.5 

85.0 

8000.0 

87.5 

68.4 

86*1 

86.1 

85.4 

84.8 

10000.0 

88.1 

88.5 

86*3 

86.1 

85.8 

85.0 

12500.0 

88.3 

87.3 

86*5 

86.1 

85.7 

84.9 

16000.0 

87.2 

87.4 

85*5 

85.8 

85.5 

85.0 

20000.0 

85.6 

87.5 

85*3 

85.2 

84,7 

84.5 

25000.0 

85.8 

86.3 

84.9 

84.5 

84.3 

84.0 

31500.0 

85.0 

86.1 

84*2 

83.7 

83 . 5 

83.4 

40000.0 

83.6 

85.5 

83.5 

83.1 

82.2 

83.0 

OVERALL 

SPL 

98.7 

98.8 

97.5 

97.0 

96.5 

96.0 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

65.0 

65.4 

66*2 

66.7 

250.0 

65.9 

66.1 

66*8 

66.6 

315.2 

68.7 

68.3 

67*8 

67.7 

400.0 

71.6 

70.4 

69  * 6 

69.2 

500.0 

74.0 

72.9 

71.6 

71.0 

630.0 

76.3 

75.0 

73*6 

71,8 

800.0 

76.6 

75.6 

74*7 

73.3 

1000.0 

77.7 

76.3 

75.4 

74.1 

. 1?50«0 

.7.9.7 

78..4 

.77,2 

- 75.4  ,. 

1600.0 

80.4 

79.4 

7s»2 

77.4 

2000.0 

81.8 

81.1 

79*9 

78.6 

2500.0 

82.6 

81.9 

80.7 

79.6 

3150.0 

83.4 

82.6 

81.4 

80.3 

4000.0 

84.1 

83.2 

82.4 

80.9 

5000.0 

84.4 

83.5 

82.7 

81.4 

6300.0 

85.2 

84.6 

83*6 

82.5 

6000.0 

85.4 

85.2 

33*8 

82.4 

10000.0 

85 . 6 

85.2 

83.9 

82.2 

12500.0 

85.6 

85.1 

83.6 

81.9 

16000.0 

85.4 

84.7 

83*4 

80.9 

20000.0 

84.6 

83.9 

82.4 

79.6 

25000.0 

84.0 

83.0 

81.6 

78.2 

31500.0 

82.7 

81.8 

80.5 

76.4 

40000.0 

81.8 

81.1 

7g.2 

74.6 

OVERALL 

SPL 

96.1 

95.4 

94.2 

92.4 

SUPERSONIC  JET  exhaust  noise 
MACH  1.0  NOZZLE 


! 

r' 

y 

f 

I 

% 

i 

s 

■s 

6 

i 


■> 


. 

; 

i 


k 


RESERVOIR  PRESSURE  = 0.87  pSl#  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  = 312.00  DEG.F>  CHAMBER  TEMPERATURE  = 77,00  DE6.F 

RELATIVE  HUMIDITY  = 56.0  PERCENT 

gamma  = 1.390 

RUN  NUMBER  26 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.fl6l 
TEMPERATURE  RATIO  TR  = 1.438 
MACH  NUMBER  MJ  = 0.294 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.414 
JET  DENSITY  RATIO  DJ/Do  s 0.707  ... 

JET  VELOCITY  RATIO  VJ/AO  =0.349 
JET  VELOCITY  Vj  = 397,0  FPS 

TR/TJ  = 1.017 
DR/DO  = 0.738 
DR/DJ  = 1.044 

MASS  FLOW  = 0.453  POUNDS  PER  SECOND 
THRUST  = 5.57  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


f: 
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1/3  OCTAVE  sound  pressure  level 


h 


I 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

phone 

PHONE 

phone 

PHONE 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

58.6 

61.2 

54.4 

52.4 

52.4 

51.0 

250.0 

58.8 

61.2 

57*3 

55.2 

55.4 

53.1 

315.2 

60.4 

61.5 

59*9 

57.2 

56.8 

55.4 

400.0 

62.9 

64.3 

60.8 

59.0 

58.7 

57.5 

500.0 

65.3 

63.5 

62.7 

60.0 

60.1 

58  * 8 

630.0 

63.0 

63.7 

63.3 

61.3 

61 . 5 

59.9 

800.0 

65.5 

65.0 

63*8 

62.2 

62.2 

60.7 

1000.0 

63.1 

64.5 

64*2 

62.4 

62.1 

61. 3 

1250.0 

62.7 

64.4  ' 

64' «4 

62, -7 

• • • 63.0  « 

•61 1-6 

1600.0 

60.5 

63  * 0 

63.3 

62.0 

62.6 

61. 7 

2000.0 

58.2 

61.7 

62*5 

61.6 

62.0 

61*6 

2500.0 

54.8 

59.7 

60.8 

60.4 

61.5 

61.0 

3150.0 

53.1 

57.2 

59.5 

59.6 

60.7 

60.1 

4000.0 

53.9 

56.3 

57.9 

58.6 

60.5 

59.3 

5000.0 

52.6 

55.0 

56*2 

57.0 

59.7 

58.8 

6300.0 

52.2 

53.5 

54*4 

55.9 

58.6 

57.9 

8000,0 

52.0 

51-8 

53.2 

54.5 

57.6 

56.9 

10000.0 

52.4 

50.7 

52.2 

53.5 

57.1 

56.4 

12500.0 

52.2 

50.7 

51.1 

52.6 

56.2 

55*8 

16000.0 

50.2 

50.3 

50.3 

51.7 

55.3 

55.2 

20000.0 

49.1 

49.7 

49.6 

50.9 

54.5 

54*6 

25000.0 

49.2 

51.0 

49.8 

50*6 

54.1 

54.4 

31500.0 

50.2 

53.1 

50.4 

51.0 

55.0 

54.6 

40000.0 

52.4 

56.3 

52*1 

52.5 

57.6 

54.8 

OVERALL 

SPL  73.3 

74.4 

73.6 

72.4 

73.3 

72.3 

f 

I 

I 

1 

i 

i 

I 
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1/5  OCTaVE  sound  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

center 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

no.  angle 

no.  angle 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

49.7 

51.7 

49*0 

49.3 

51.9 

50.6 

250.0 

52.1 

51.4 

50.4 

50.1 

49.7 

49.2 

315.2 

53.5 

53.5 

52*6 

51.8 

52.0 

51.2 

400. f 

56.1 

55.0 

53.8 

52.8 

52.6 

51.9 

50  0 . L 

57.4 

56.6 

55.8 

54.8 

54,5 

53.1 

630.0 

58.5 

57.9 

57.0 

56.0 

55.5 

54-/8 

800.0 

59.6 

58.8 

57.7 

56.7 

56.4 

55.5 

1000.0 

60.1 

59.2 

58*2 

57.6 

57.2 

56.2 

1250.0 

60.5 

59.8 

59.3 

58.4 

57,7 

56.9 

1600.0 

60.7 

59.6 

58*9 

58.3 

58,1 

57.3 

2000. Q 

.60,6 

6.0 . 0 

. -9.? 

- 58.4 

58.1 

57.2 

2500.0 

60.0 

59.6 

58*8 

58.0 

57,6  ’ 

57.1 

3150.0 

59.6 

59.2 

58* 4 

58.1 

57.4 

57.1 

4000.0 

59  >2 

58.9 

58*1 

57.6 

57.0 

56.7 

5000.0 

58.7 

58*5 

57.5 

57.3 

56.9 

56 . 6 

6300,0 

57.9 

57.8 

56*5 

56.7 

56.3 

56.2 

8000.0 

56.9 

57.0 

55.9 

55.7 

55.7 

55.7 

10000.0 

56.4 

56 . 3 

55.0 

55.0 

55.0 

53.4 

12500.0 

55.8 

55.8 

54.7 

54.7 

54.5 

55.0 

16000.0 

55.1 

55.3 

54.5 

54.0 

54.2 

54.5 

20000 . C* 

54.5 

54.6 

53.9 

53.2 

53.6 

53.6 

25000.0 

54.2 

54.1 

53.9 

52,8 

53,5 

53.1 

31500.0 

54.4 

54.0 

5j,9 

53 . 0 

53.8 

52.9 

40000.0 

58.5 

54.4 

54.3 

53.5 

55.1 

53.4 

OVERALL 

SPL 

71.7 

71.1 

70*3 

69.7 

69.5 

68.9 
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supersonic  jet  exhaust  noise 

MACH  l.o  NOZZLE 


RESERVOIR  PRESSURE  = 0.86  pSl.  ATMOSPHERIC  PRESSURE  = 14.1a  PSI 

RESERVOIR  TEMPERATURE  = 295.00  DEG.F#  CHAMBER  TEMPERATURE  = 62.00  DEG.F 

RELATIVE  HUMIDITY  = 56.0  PERCENT 

gamma  = 1.390 

RUN  NUMBER  234 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.Q61 
TEMPERATURE  RATIO  TR  = 1.446 
MACH  NUMBER  MJ  = 0.292 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.423 
JET  DENSITY  RATIO  OJ/Dq  = 0.703 
JET  VELOCITY  RATIO  VJ/aQ  = 0.349 
JET  VELOCITY  VJ  = 390.4  FPS 

TR/TJ  = 1.017 
OR/DO  = 0.733 
DR/DJ  = 1.043 

MASS  FLOW  = 0.449  POUNDS  PER  SECOND 
THRUST  = 5.51  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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X/3  OCTAVE  sounb  pressure  level 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

phone 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGI 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120 

200.0 

47.0 

47.7 

50.1 

47.8 

47.3 

50.1 

250.0 

49.9 

49.5 

48.7 

48.8 

48.8 

49.0 

315.2 

51. a 

52.2 

52.1 

51.7 

51.3 

51.7 

400.0 

54.4 

54.7 

53.3 

53 » 0 

52.6 

53.0 

500.0 

56.3 

56.0 

55.1 

54.9 

53.5 

53.3 

630.0 

58.2 

57.0 

56 . 5 

55,6 

54.4 

54.7 

600.0 

59.0 

58.3 

56*4 

56 . 2 

55.7 

55.7 

1000.0 

59.6 

57.8 

57*0 

56 . 3 

55.8 

55*6 

1250.0 

59.7 

58*4 

57.7 

57.4 

56.6 

56.1 

1600.0 

59.4 

58.5 

57.3 

57.2 

56.6 

55.8 

2000.0 

59.2 

58.6 

57.8 

57.5 

56.8 

56  * 6 

2500.0 

58.8 

57.8 

57*0 

57.3 

57,1 

56.3 

3150.0 

58.3 

57.4 

57.0 

57.2 

56.8 

56.2 

4000.0 

57.9 

57.3 

56*8 

57.0 

56.5 

55.9 

5000.0 

56.9 

56.8 

56.4 

56.2 

56.2 

55.5 

6300,0 

56.4 

56.8 

56*1 

56.1 

56.1 

55.5 

8000.0 

56.3 

57.0 

54*5 

55.4 

55.3 

54.9 

10000.0 

56.4 

56.5 

54.3 

54.7 

54.9 

54.3 

12500.0 

56.2 

55*3 

54*4 

54.5 

54.7 

54.0 

16000.0 

55.7 

55.3 

54.6 

54.7 

55.3 

54.1 

20000.0 

53,5 

55.2 

53.7 

53,7 

53.7 

52.9 

25000.0 

54.0 

54.2 

53.0 

53.3 

53.4 

52*8 

31500.0 

54,1 

54.8 

53*1 

53.6 

53.6 

53.1 

40000.0 

53.6 

54.8 

53.3 

54.8 

53.7 

54.0 

OVERALL 

SPL 

70.6 

70.2 

69.2 

69.2 

68.8 

68.4 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continueo 


I 


& 


I 


t 


£i 


I 


1/3 

OCTAVE  MICRO  MICRO  MIcRo 

CENTER  PHONE  PHONE  PHoN£ 

PREQ«  NO,  ANGLE  NO#  ANGLE  NO#  A^GLE 
HZ  16  127.5  17  135#0  18  142.5 


200.0 

53.6 

250.0 

47.7 

315,2 

49.9 

400.0 

52.7 

500.0 

53.3 

630.0 

54.3 

800,0 

54.6 

1000.0 

55.0 

1250.0 

55.6 

1600.0 

55.6 

2000,0 

56.0 

2500.0 

55.6 

3150.0 

55,7 

4300.0 

55.6 

5000,0 

55,1 

6300,0 

55.0 

8000.0 

54.1 

10000,0 

53.7 

12500.0 

53,2 

16000,0 

54.4 

20000.0 

52.7 

25000.0 

51.7 

31500.0 

51.9 

40000.0 

51.7 

OVERALL 
SPL  67,9 


56 . 0 

50.8 

48.1 

48*2 

51.5 

50»2 

51.5 

5j . 5 

52.2 

5*. 9 

53.4 

52*9 

53*6 

53*6 

53,7 

53*8 

54.7 

53.6 

54.1 

53.0 

54,8 

53*3 

54.6 

52.9 

54.8 

52*5 

54.1 

52*5 

53.5 

51.8 

53.0 

5l*2 

52.5 

50.2 

51.7 

49*4 

51.1 

48*5 

51.3 

50»5 

49.5 

47.8 

48.3 

4 6*2 

49.0 

46*3 

49.0 

45*6 

66 . 6 

65*2 

i 


¥ 

Is 


9 ^ 


MICRO 
PHONE 
NO,  ANGLE 
19  150.0 


51.4 
47.9 

50.7 
50,6 

51.2 

51.4 

52.2 

52.3 

52.2 

51.5 

50.6 

50.2 

50.3 

49.5 

48.8 

48.4 

47.4 
46.1 

45.5 

48.5 

44.7 

42.6 

46.7 

45.6 


63.5 


SUPERSONIC  JET  EXHAUST  NOISE 


MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.13  PSl.  ATMOSPHERIC  PRESSURE  = 14,20  PSI 

RESERVOIR  TEMPERATURE  = 317.00  OEG.F.  CHAMBER  TEMPERATURE  = 7b.  0 

RELATIVE  HUMIDITY  = 53.0  PERCENT 
GAMMA  = 1.390 

RUN  NUMBER  54 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.080 
TEMPERATURE  RATIO  TR  = 1.450 
MACH  NUMBER  MJ  = 0.334 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.419 
JET  DENSITY  RATIO  DJ/DO  = 0.705 
JET  VELOCITY  RATIO  VJ/AO  = 0*397 
JET  VELOCITY  VJ  = 451*1  FPS 


TR/TJ  = 1.022 
DR/DO  = 0.745 

MASS^FLOW  * S^O .513  POUNDS  PER  SECOND 
THRUST  = 7.18  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

no.  angle 

no.  angle 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 3q  .0 

4 37.5 

5 45.0 

6 52.5 

200.0 

60.7 

62.2 

56*1 

55.7 

54.4 

52.8 

250.0 

62.8 

62*6 

60*6 

57.9 

57.7 

55.8 

315.2 

66.1 

64.4 

64.7 

60.8 

60.3 

58.9 

400.0 

68*1 

67*6 

64.8 

62.7 

62.0 

60*6 

500.0 

70.1 

67.2 

66  < 6 

63.6 

63 . 6 

61 . 6 

630.0 

68.1 

68.0 

67.8 

65.6 

65.0 

63.4 

800.0 

69.8 

69.0 

68*5 

66.1 

66.1 

64.3 

1000.0 

68.6 

63.7 

68*9 

66.5 

66.7 

65 . 6 

1250.0 

67.8 

68*6 

69*6 

67.7 

67.5 

66.0 

1600.0 

65.0 

67.3 

6fl.3 

66.9 

67.3 

66*2 

2000. 0 

63 . 3 

66.0 

67.4 

66.7 

67.4 

66 . 2 

2500.0 

60.6 

64.0 

66*1 

65.7 

66.7 

65.7 

3150.0 

58.6 

61.8 

64*4 

64.8 

65.9 

65.0 

4000.0 

58.5 

60.9 

63.3 

63.9 

65.5 

64.5 

5000.0 

56.6 

59.5 

61. 5 

62.4 

64.5 

63.8 

6300.0 

56.8 

57.7 

59*6 

61.0 

63.4 

62.9 

8000.0 

56.3 

55.7 

58*1 

59.7 

62.3 

61.6 

10000.0 

56.4 

53.9 

56*8 

58.4 

61.4 

60.9 

12500.0 

56.3 

53.7 

55.5 

57.3 

60.8 

60. 3 

16000.0 

54.2 

53<  3 

54.5 

56 . 1 

59.9 

59.6 

20000.0 

52.2 

52.3 

53.3 

54.9 

58.9 

58.8 

25000.0 

51.7 

53.9 

52*9 

54.1 

58,2 

58.4 

31500.0 

52.8 

56.3 

52*7 

53.5 

58.0 

58.0 

40000.0 

55.2 

60.0 

53*3 

54,0 

58.3 

57.9 

OVERALL 

SPL 

78.1 

78.1 

7a« 3 

77.0 

77.7 

76.6 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


FREQ. 

HZ 


NO. 

7 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE 

ANGLE  NO.  ANGLE  NO.  ANGLE  NO. 

60.0  8 67.5  9 75.0  10 


MICRO 
PHONE 

ANGLE  NO.  ANGLE 
82.5  11  90.0 


i 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

800.0 
1000.0 

1250.0 

1600.0 
2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 
10000.0 

12500.0 

16000.0 
20000.0 

25000.0 

31500.0 

40000.0 


52.1 

54.5 

57.7 

59.7 

61.3 

62.5 

63.6 

64.4 

65.2 

65.5 

65.7 

65.4 

65.1 

64.6 

64.2 

63.5 

62.4 

61.8 

61.3 

60.8 

60.2 

59.9 

59.8 

60.9 


53.3 

53.7 

56.1 

57.5 

59.4 

60.7 

62.3 

62.7 

63.9 

63.7 

64.4 

64.0 

63.7 

63.6 

63.2 

62.5 

61.6 

60.9 

60.2 

59.8 

58.8 

58.1 

57.5 

57.5 


51.2 

52.9 

55.5 

56.3 
58  • l 
60,1 

61.0 
62*1 
62*9 
63*1 
63*5 
63*3 
63*2 
63*1 

62.5 
61*7 
60»9 

60  • 1 

59*9 

59.5 
58*8 
58*4 
58  * 0 

57.8 


51.0 

52.1 

54.9 

56.1 

57.5 

59.6 

60.1 

61.3 

62.6 

62.5 

62.8 

62.7 

62.7 

62.3 

62.2 

61.5 

60.5 

60.1 

59.4 

58.6 

57.6 

56.9 

56.2 

55.9 


52.4 

51.8 

54.8 

55.0 

57.4 

58.9 

60.1 
61.0 

62.5 

62.2 

62.5 

62.6 

62.5 

62.2 

62.2 

61.6 

60.9 

60.2 

59.7 

59.3 

58.5 

57.8 

57.6 

58.1 


OVERALL 

SPL 


76.5 


75.2 


74*5 


73.9 


73.9 
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MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


52.1 

51.6 

54.7 

54.8 

56.2 

58.4 

59.4 

60.1 

61.2 

61.6 

61.9 

61.7 

62.1 

61.8 

61.8 

61.4 

60.8 

60. 5 
60.0 

59.3 

58.1 

57.2 

56.5 

56.2 


73.4 


SUPERSONIC  jet  exhaust  noise 


MACH  1.0  NOZZLE 


RESERVOiR  PRESSURE  z 1.13  pSj»  ATMQSPHFRIC  - in  in  rr. 

RESERVOIR  TEMPERATURE  = 299.00  DEG.F#  CHAMBER  TEMPERATURE  = * 56^00  CE6.F 

RELATIVE  HUmIOITT  = 58.0  PERCENT  ^ CLG 

GaKMA  = 1,390 


RUN  NUMBER  21 o 


MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 


PRESSURE  RATIO  Pr  = l.O80 

TEMPERATURE  RATIO  TR  = 1.465 

MACH  NUMBER  MJ  = 0.334 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 

JET  DENSITY  RATIO  DJ/DC  = 0.697 

jet  velocity  ratio  vj/ao  = 0.400 

JET  VELOCITY  VJ  = 446.1  FPS 


1.434 


TR/TJ  = 1.022 
DR/D0  = 0.737 
OR/CJ  r 1,057 

^nSnFLOW  = 0,5il  POUNOS  PER  SECOND 
THRUST  = 7. 19  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  octave  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO . ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

50.1 

52.6 

53*8 

53.4 

52.3 

52.9 

250.0 

53.7 

55.0 

54*6 

53.0 

51.9 

52.2 

315.2 

56.7 

56*6 

56*3 

55.6 

55.0 

54.0 

400.0 

59.0 

58.4 

56*7 

56*8 

55.9 

57.1 

500.0 

59.8 

58.5 

5g.5 

57.6 

56.9 

56.6 

630.0 

61.7 

60*5 

59*8 

58.9 

58.6 

58.1 

800.0 

63.2 

61.8 

60.7 

60.0 

59.7 

59.0 

1000.0 

63.6 

62.1 

61.4 

60.5 

60*1 

59.2 

1250.0 

64.1 

62.9 

62.7 

61.8 

61.3 

60.6 

1600.0 

64.2 

63.1 

62*4 

61.7 

61.2 

60.5 

2000.0 

64.1 

63.5 

62.9 

62.5 

61.5 

60.8 

2500.0 

64.3 

63.3 

62.7 

62.2 

61.7 

60.8 

3150.0 

63.9 

63.1 

62*6 

62.2 

61.8 

61.0 

4000.0 

63 . 5 

63.1 

62.7 

62.0 

61.5 

60.5 

5000.0 

62.7 

62.8 

62*4 

61.6 

61.4 

60.2 

6300.0 

61.9 

62.9 

61.8 

61.5 

61.0 

60.1 

8000.0 

61.8 

62.5 

6o  *4 

60*6 

60.1 

59.3 

10000.0 

61.6 

62.3 

6o»  1 

60.2 

59.7 

59.0 

12500.0 

61.7 

60.3 

6o»  1 

59.6 

59.1 

58.4 

16000.0 

60.2 

60.2 

58*8 

59.1 

58.6 

57.9 

20000.0 

58.6 

60.2 

58.7 

58.4 

57.6 

57.3 

25000.0 

59.5 

58.8 

58*3 

58.0 

57.2 

57.1 

31500.0 

59.5 

59.1 

58*3 

57.8 

57,1 

57.1 

40000.0 

58.3 

59.4 

58.3 

58.4 

56.9 

58.1 

OVERALL 

SPL 

75,5 

75.1 

74.3 

73.8 

73.2 

72.6 

1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

53.5 

56.3 

250.0 

53.8 

51.8 

315.2 

54.7 

54.2 

400.0 

55.8 

56.3 

500.0 

56.7 

55.2 

630.0 

57.8 

56.6 

800.0 

58.7 

57.4 

1000.0 

59.3 

57.8 

1250.0 

60.1 

58.8 

1600.0 

59,9 

58.4 

2000.0 

60.6 

59.1 

2500.0 

60.7 

59.2 

3150.0 

60.8 

59.2 

4000.0 

60.6 

58.9 

5000,0 

60.4 

58.3 

6300.0 

60.5 

58.3 

8000.0 

59,7 

57.7 

10000.0 

58.7 

56.7 

12500.0 

58.5 

56.3 

16000.0 

58.3 

55.8 

20000  = 0 

57.6 

55.0 

25000.0 

56,9 

54.2 

31500.0 

56.7 

54.0 

40000.0 

56.7 

54.1 

OVERALL 

SPL 

72.5 

70.9 

0 18  142.5  19  150.0 


53.3 

53.8 

52.0 

52.8 

52*9 

53.6 

56  * 0 

58.9 

55*2 

55.0 

56*2 

55.0 

5?. 3 

55.6 

57.0 

55.9 

57.7 

55.9 

57.2 

55.7 

57.8 

55.4 

57.5 

55.2 

57*4 

55.0 

57.3 

54.2 

56.7 

53.5 

55.9 

53.9 

55.4 

52.5 

54.5 

51.5 

53*9 

50.9 

53*7 

50.2 

52.9 

49.3 

52.4 

48.0 

52.0 

47.2 

51.5 

47.2 

69*4 

67.9 

TOO 


SUPERSONIC  JET  EXHAUST  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1,80  pSl»  ATMOSPHERIC  PRESSURE  = 14.20  PSl 

RESERVOIR  TEMPERATURE  = 326.00  DEG.F*  CHAMBER  TEMPERATURE  = 78.00  DEG.F 

RELATIVE  HUMIDITY  = 47.0  PERCENT 
Gamma  = 1.390 

RUN  number  35 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.i27 
TEMPERATURE  RATIO  TR  = 1.461 
MACH  NUMBER  MJ  = 0.418 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.413 
JET  OENSITY  RATIO  DJ/Do  = 0.708 
JET  VELOCITY  RATIO  VJ/aO  = 0.497 
JET  VELOCITY  Vj  = 564.8  FPS 

TR/TJ  = 1.034 
DR/00  = 0.771 
DR/DJ  = 1.090 

MASS  FLOW  = 0.644  POUNqS  PER  SECOND 
THRUST  = 11,26  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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i/3  OCTAVE  SO'JNo  PRESSURE  level 


l 


1/3 

OCTAVE 

CENTER 

EREQ. 


HZ 


MICRO  MICRO  MICRO  MICRO  MICRO 

PHONE  PHONE  PHoNE  PHONE  PHONE 

NO.  ANCLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
1 15.0  2 22.5  3 30.0  4 37.5  5 45.0  6 


MICRO 

PHONE 

. angle 

52.5 


a 

1 


:4. 


i 

•1 


% 


200.0 

66.8 

67.1 

250.0 

68.4 

69.0 

315.2 

71.8 

70.7 

400.0 

73,6 

73.9 

500.0 

75.8 

73.9 

630.0 

74.9 

75.0 

800.0 

76.8 

76.4 

1000.0 

75.2 

75.9 

1250.0 

74.5 

76.1 

1600.0 

72.3 

74.6 

2000.0 

69.9 

73.5 

2500.0 

68.0 

71.6 

3150.0 

65.7 

69.7 

4000.0 

65.6 

68.7 

5000.0 

63.9 

67.3 

6300.0 

63.8 

65*6 

8000.0 

63.5 

64,0 

10000.0 

64.3 

62.8 

12500.0 

63.6 

61*5 

16000.0 

61.2 

61.0 

20000.0 

58.2 

59.8 

25000.0 

57.2 

61. Q 

31500.0 

58.2 

63.0 

40000.0 

60.1 

66.2 

61.7 

60.2 

58,9 

65.4 

63*4 

61.9 

69.0 

66.2 

64.7 

70.0 

68.4 

66.7 

72*8 

69.9 

68.8 

73 » 9 

71.0 

70.0 

75*1 

72.5 

72.0 

75.4 

73.3 

72.5 

76*3 

74.2 

73.8 

74.8 

73.7 

73.4 

74^3 

73.6 

74.0 

73.2 

72.8 

73.4 

71.8 

72.0 

72.7 

70.4 

70.9 

72,6 

68*9 

69,6 

71.7 

67.2 

68.3 

70.6 

65.8 

66.9 

69.6 

64.5 

65,0 

68.6 

63.1 

64.4 

67.6 

6l,7 

63.0 

66.5 

60.3 

61.6 

65.0 

59.7 

60.5 

64.2 

58.8 

59.0 

63.1 

58*3 

58.6 

62.6 

57.2 
60.1 
62.8 

65.0 

66.7 

68.7 

70.1 

71.3 

72.1 

72.7 

72.8 

72.7 

72.4 

71.9 
71.6 

70.8 

69.8 
69.0 

68.3 

67.4 

66.5 

66.2 

65.4 

64.8 


OVERALL 

SPL  84,5  85.3  84 « 9 


83.6 


84.0 


83.4 


1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ 

7 60.0 

8 67 

200.0 

55.6 

56.5 

250.0 

57.7 

57.0 

315.2 

61.0 

59.5 

400.0 

63.4 

61.9 

500.0 

65.0 

63.2 

630.0 

66.8 

65.4 

800.0 

68.1 

67.2 

1000.0 

69.3 

68.1 

1250.0 

70.5 

69.3 

1600.0 

71.0 

69.9 

2000.0 

71.6 

70.4 

2500.0 

71.6 

70.7 

3150.0 

71.5 

70.5 

4000.0 

71.4 

70.6 

5000.0 

71.3 

70.5 

6300.0 

70.5 

69.9 

8000.0 

70.0 

69.4 

10000.0 

68.8 

68.8 

12500.0 

68.6 

68.2 

16000.0 

67.8 

67 . 6 

20000.0 

67.1 

66*6 

25000.0 

66.6 

65*9 

31500.0 

65.8 

64.9 

40000.0 

65.6 

64.5 

OVERALL 

SPL  82.6 

81.7 

75.0 

10  82.5 

11  90 

54*6 

54.4 

55.0 

56.0 

55.4 

55.9 

59*0 

57.4 

58.1 

60.9 

59.9 

59.0 

63.I 

61.8 

61.6 

64.3 

63.9 

63.2 

65.9 

64.7 

64.2 

67.0 

66.0 

65.9 

68*4 

67.5 

67.3 

68.9 

68.0 

67.5 

69*4 

68 . 6 

68.0 

69.6 

68*8 

68.2 

69.8 

69.2 

68.7 

69.8 

69.1 

68.6 

69.3 

69.0 

68.8 

ea. 7 

68*6 

68.4 

68.3 

67.9 

67.8 

67.5 

67.7 

67.2 

67.1 

66.7 

66.7 

66*7 

65.8 

66.1 

65.9 

64.7 

65.0 

65.7 

64.1 

64.4 

64.8 

62.8 

63.3 

64.1 

61.8 

63.1 

8Q.8 

80.0 

79,8 

MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


55.0 

54.9 

57.7 

50.9 

60.4 

62.1 

63.7 

64.9 
66.2 
66.0 

67.4 

67 . 6 

67.9 
60.0 
60.2 
60.0 

67.7 
67.3 
66.0 
66.1 

64.8 

64.0 

62.0 

61.9 


79.3 


103 


MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.80  pSl,  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  = 307.00  DEG.F#  CHAMBER  TEMPERATURE  = 58.00  DEG.F 

RELATIVE  HUMlDlfy  = 58.0  PERCENT 

gamma  = 1.39c 
RUN  NUMBER  211 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.127 
TEMPERATURE  RATIO  TR  = 1.481 
MACH  NUM8ER  MJ  = 0.418 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.432 
JET  DENSITY  RATIO  DJ/Dfl  = 0.698 
JET  VELOCITY  RATIO  VJ/AO  = 0.500 
JET  VELOCITY  V J = 558.3  FPS 

TR/TJ  = 1.034 
DR/DO  = 0.761 
DR/DJ  = 1.090 

MASS  FLOW  = 0.640  POUNoS  PER  SECOND 
THRUST  = 11.27  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANqLe  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ 

7 60.0 

8 67 

200.0 

55.6 

56.5 

250.0 

57.7 

57.0 

315.2 

61.0 

59.5 

400.0 

63.4 

61.9 

500.0 

65.0 

63.2 

630.0 

66.8 

65.4 

800.0 

68.1 

67.2 

1000.0 

69.3 

68.1 

1250.0 

70.5 

69.3 

1600.0 

71.0 

69.9 

2000.0 

71.6 

70.4 

2500.0 

71.6 

70.7 

3150.0 

71.5 

70.5 

4000.0 

71.4 

70.6 

5000.0 

71.3 

70.5 

6300.0 

70,5 

69.9 

8000.0 

70.0 

69.4 

10000.0 

68.8 

68.8 

12500.0 

68.6 

68 . 2 

16000.0 

67.8 

67  *6 

20000.0 

t>7. 1 

66.6 

25000.0 

66.6 

65.9 

31500.0 

65.8 

64.9 

40000.0 

65.6 

64.5 

OVERALL 

SPL  82.6 

81.7 

75.0 

10  82.5 

11  90 

54*6 

54.4 

55.0 

56*0 

55.4 

55.9 

59 .0 

57.4 

58.1 

60.9 

59.9 

59.0 

63*1 

61*8 

61.6 

64.3 

63.9 

63.2 

65.9 

64.7 

64.2 

67.0 

66.0 

65.9 

68*4 

67.5 

67.3 

68.9 

68.0 

67.5 

69.4 

68.6 

68.0 

69.6 

68.8 

68.2 

69.8 

69.2 

68.7 

69*8 

69.1 

68.6 

69.3 

69.0 

63.8 

68.7 

68.6 

68.4 

68*3 

67.9 

67.8 

67.5 

67.7 

67.2 

67.1 

66.7 

66.7 

66*7 

65.8 

66.1 

65.9 

64.7 

65.0 

65.7 

64.1 

64.4 

64*8 

62.8 

63 , 3 

64.1 

61*8 

63.1 

80.8 

80.0 

79.8 

MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


55.0 
54. g 

57.7 

58.9 

60.4 

62.1 

63.7 

64.9 

66.2 

66.8 

67.4 

67 . 6 

67.9 
68. 0 
68.2 
68. 0 

67.7 
67.3 

66.8 
66.1 

64.8 
64.0 

62.8 
61.9 


79.3 
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1/3  octave  sound  pressure  LEVEL 


MICRO  MICRO  MICRO  MICRO  MICRO  pHQN£ 
PHONE  PHONE  APH°UrLF  NO  ANGLE  NO.  ANGLE  NO.  ANGLE 

%'  XI  T:  XI  fa-  XI  » Xo  »'  ua.s  15  UO.O 


MICRO 

PHONE 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

600.0 
1000.0 
1 250*0 
1600.0 
2030  - Q 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 
10000.0 

12500.0 

16000.0 
20000.0 

25000.0 

31500.0 

40000.0 


54.4 

56*7 

59.7 

61.7 

63.9 

66 . 1 

68.0 

68.9 

70.0 

69.9 
70.3 

70.5 

70.6 

70.5 

70.0 

69.8 

69.6 

69.7 

69.5 

67.9 

66.5 

67.4 

67.3 

67.5 


55.5 

57.2 

59.6 

61.2 

63.7 

65.7 

67.0 

67.2 
68*4 

69.2 

69.9 

69.8 

69.9 

70.0 

69.9 

70.1 

70.0 

69.3 

67.6 

67.5 

67.3 

66.0 

66*3 

66.5 


56*9 
57*0 
59*0 
60  *2 
62*5 

64  • 1 

65  *9 
66*2 

67.9 
67*8 
68*6 
68*7 
68*7 
68*9 
68*6 
68*6 
67*0 
66*9 
66*6 
65*3 

65*  1 

64*8 

64*6 

64*6 


55.7 
56*1 

59.0 
60.2 

62.1 

63.4 

64.9 

65.7 

67.4 

67.8 

68.5 

66.6 

68.8 
68.8 
68*6 

68.3 

67.8 

67.2 

66.8 

66*3 

65.7 

65.3 

65.1 

65.7 


59.8 

56.1 

58.7 
60 . 0 

61.6 

62.6 

64.1 

64.9 

66.8 

67.0 

67.4 

67.9 

6B.1 

68. 1 
68 , 0 
68.0 

67.2 

66.6 

66.2 

65.6 

64.8 

64.4 

64.4 

64.4 


54.8 

55.3 

57.5 

59.8 

60.4 

62.6 

63.5 

64.3 

65.4 

66. 0 

66.9 

67.1 

67.3 
67*1 

66.9 

67.2 

66.3 

65.8 

65.3 

64.8 

64.4 

64.4 

64.6 

65.3 


OVERALL 

SPL  82*1  81*5 


80*1 


80.1 


79,4 


73.7 
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m 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 

1/3 

OCTAVE  MICRO  MICRO  Mlc«0  MICRO 

CENTER  PHONE  PHONE  PHqN£  PHONE 

PREQ.  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 
HZ  16  127.5  17  135.0  18  142.5  19  150.0 


200.0 

55.2 

57.4 

54*9 

55.2 

250.0 

56.4 

55.0 

54  • 5 

54.8 

315.2 

58.1 

56.7 

54*5 

55.8 

400.0 

59.4 

58.3 

57*6 

58.4 

500,0 

60.7 

59.0 

58*9 

58.6 

630.0 

62.5 

61.0 

59.4 

59.0 

800.0 

63.3 

61.8 

6l»2 

59.9 

1000*0 

64.1 

62.7 

62*0 

60*8 

1250.0 

65.0 

63*8 

62.2 

60.7 

1600.0 

65.6 

64.0 

63.O 

61.0 

2000.0 

66.2 

65.2 

63.2 

61.4 

2500.0 

66.6 

65*2 

63.9 

61.3 

3150.0 

67.0 

65.6 

63.9 

61,2 

4000.0 

67.2 

65.5 

63.9 

60.8 

5000.0 

67.0 

65.0 

63.5 

60.3 

6300.0 

67.0 

65.0 

33.2 

60.4 

8000.0 

66.5 

64.6 

62*6 

59.6 

10000.0 

65,9 

63.7 

61.8 

58.6 

12500.0 

65.5 

63.4 

6i.l 

58*2 

16000.0 

65.0 

62.9 

60  * 5 

57,2 

20000.0 

64.5 

62.1 

59.7 

56.3 

25000.0 

64.1 

61 . 6 

59*5 

55,3 

31500.0 

64.0 

61.4 

59*2 

54.6 

40000.0 

64.3 

61.6 

59.6 

54,0 

OVERALL 

SPL  78.5 

76*8 

75.2 

72.9 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1,0  NOZZLE 

RESERVOIR  PRESSURE  = 2.64  pSl>  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 337.00  DEG.F#  CHAMBER  TEMPERATURE  = 78.00  0E6.F 

RELATIVE  HUMIDITY  = 47*0  PERCENT 
GaMMA  = 1.390 

RUN  NUMBER  36 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  s 1.166 
TEMPERATURE  RATIO  TR  = 1.481 
MACH  NUMBER  MJ  = 0.501 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.412 
JET  DENSITY  RATIO  DJ/Do  = 0.708 

jet  velocity  Ratio  vj/ao  = 0.596 

JET  VELOCITY  Vj  = 67743  FPS 

TR/TJ  = 1.049 
DR/DO  = 0.801 
DR/DJ  = 1.131 

MASS  FLOW  = 0.772  POUNoS  PER  SECOND 
THRUST  = 16.20  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 

1/3 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200*0 

71.0 

70.3 

66*2 

63.9 

63.1 

60.4 

250.0 

72.9 

72.8 

70.9 

67.6 

65.2 

63.8 

315.2 

77.4 

74.7 

74*2 

70.1 

68.6 

66.0 

400.0 

78.8 

78.9 

75*0 

72.9 

71.3 

68.8 

500.0 

61.5 

79.2 

78*2 

74.9 

74.0 

70.9 

630.0 

80.5 

81.0 

80.1 

76.9 

75.5 

72.7 

600.0 

83.0 

82.8 

80.6 

78.2 

76.9 

74.7 

1000.0 

81.6 

82.2 

81.4 

79.0 

78.1 

76.1 

1250.0 

80.3 

82.1 

81.8 

80.1 

79.4 

77.2 

1600.0 

77.6 

80.7 

80.9 

79.6 

79.4 

77.7 

2000.0 

75.8 

79.4 

80.3 

79.5 

79.9 

78.4 

2500.0 

73.7 

77.4 

79.1 

78.8 

79.6 

78.3 

3150.0 

71.7 

75.7 

77.7 

78.0 

79.4 

78.4 

4000.0 

71.3 

74.4 

76.3 

77.1 

79.2 

78.1 

5000.0 

69.7 

73.1 

74.9 

75.7 

78.3 

77.6 

6300.0 

69.4 

71.8 

73.2 

74.6 

77.4 

77.2 

8000.0 

69.0 

70.3 

71. a 

73.2 

76.4 

76.3 

10000.0 

68.4 

68.5 

70.4 

72.0 

75.4 

75.4 

12500.0 

68 » 8 

67.8 

6a»9 

70.6 

74.5 

74.3 

16000.0 

66.3 

66.6 

67.4 

69.3 

73,3 

73.9 

2000C. 0 

63.2 

64.6 

65.7 

67.6 

71.9 

72.8 

25000.0 

61.8 

64.5 

64.8 

66.4 

71.1 

72.2 

31500.0 

61.3 

65.0 

63.3 

64.4 

69,9 

71.3 

40000.0 

61.5 

67.0 

62.5 

63.4 

69.1 

70.8 

OVERALL 

SPL 

90.3 

91.0 

90.7 

89.4 

90,1 

89.0 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

H2 

7 60.0 

8 67»5 

9 75.0 

10  82.5 

11  90.0 

12  97*5 

200.0 

59.9 

58.7 

57*5 

58.1 

58.1 

58.4 

250.0 

61.7 

60.0 

59*8 

59.3 

59.0 

58.4 

315.2 

63.5 

62.4 

62*5 

62.1 

61.3 

61.2 

400.0 

66.3 

65.3 

64*3 

63.8 

62.9 

61.8 

500.0 

69.0 

67.2 

65  • 3 

64.7 

64.6 

63,3 

630.0 

70.4 

69.0 

66*4 

67.4 

66.5 

66.2 

800.0 

72.3 

70.9 

69*9 

69.0 

68 . 3 

67.3 

1000.0 

73.8 

72.6 

71.3 

70*3 

69,7 

68.9 

1250.0 

75.4 

74.0 

72*8 

72.0 

71.5 

70.6 

1600.0 

76.0 

74.4 

73*3 

72,4 

71.9 

71.0 

2000.0 

76.6 

75.3 

7«*.l 

73.3 

72.8 

72.1 

2500.0 

76.8 

75.6 

74*6 

73.8 

73.4 

72.5 

3150.0 

77,0 

75.9 

74*8 

74.3 

73.9 

73.1 

4000.0 

76.9 

76.3 

75*3 

74.4 

74.1 

73.2 

5000.0 

76,7 

76.2 

75*1 

74.6 

74.5 

73.6 

6300.0 

76.5 

75.9 

74*5 

74.3 

74.3  , 

73.6 

8000.0 

76.3 

75.4 

74*4 

73.9 

74,0 

73.5 

10000.0 

75.8 

74.8 

73*8 

73.5 

73.6 

73.2 

12500.0 

75.2 

74.0 

73*4 

72.9 

72.9 

72.7 

16000.0 

74.4 

73.5 

73*1 

72.0 

72.5 

72.1 

20009.0 

73.8 

72.4 

72.4 

71.1 

71.3 

70.8 

25000.0 

73.2 

71.7 

72*0 

70.5 

70.8 

69.9 

31500.0 

72.2 

70.5 

71*3 

59,2 

69,7 

68 . 4 

40000.0 

71,7 

69.9 

70*4 

68.1 

69.3 

67.3 

OVERALL 

SPL  88.1 

87.0 

86*1 

85.3 

85.2 

84.5 
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SUPERSONIC  JET  EXHAUST  noise 
MACH  1,0  NOZZLE 

RESERVOIR  PRESSURE  = 2.64  pSl,  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  = 315.00  DEG. Ft  CHAMBER  TEMPERATURE  = 58.00  DEG.F 

RELATIVE  HUMIDITY  = 58.0  PERCENT 
GAMMA  = 1.390 

RUN  NUMBER  212 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.186 
TEMPERATURE  RATIO  TR  = 1.496 
MACH  NUMBER  MJ  = 0.502 

JET  STATIC  TEMPERATURE  RATIO  TJ/T0  = 1.426 
JET  DENSITY  RATIO  DJ/Oq  = 0.701 
JET  VELOCITY  RATIO  VJ/AO  = 0.599 
JET  VELOCITY  Vj  = 668,3  FPS 

TR/TJ  = 1.049 
DR/DO  = 0.793 
DRSOJ  s 1,131 

MASS  FLOW  = 0.769  POUNqS  PER  SECOND 
THRUST  = 16.22  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

56.4 

58.5 

58*4 

58.0 

56.5 

56.0 

250.0 

59.5 

60.1 

59.0 

58.5 

58.4 

58.1 

315.2 

61.7 

62.7 

62*1 

61.4 

61.0 

60.1 

400.0 

63.9 

64.1 

63*1 

62.7 

62.2 

61.9 

500.0 

66.6 

66.3 

65.7 

65.4 

64,0 

63.4 

630.0 

68.9 

68.4 

67.4 

66.8 

65.7 

65.9 

800.0 

71.0 

70.4 

68*9 

67.9 

67.2 

66.5 

1000.0 

72.7 

71.3 

70.0 

69.6 

68.3 

67.8 

1250.0 

73.6 

72.4 

71.5 

71.0 

70.1 

69.6 

1600.0 

74.0 

73.1 

72*0 

71.6 

70.6 

70.0 

2000.0 

74.3 

73.9 

72.7 

72.3 

71.2 

70.8 

2500.0 

74.6 

74.2 

72.9 

72.6 

72.0 

71.2 

3150.0 

75.1 

74.6 

73.4 

73.4 

72.2 

71.8 

4000.0 

75.3 

74.8 

73.7 

73.5 

72.5 

71.9 

5000.0 

74.8 

74.9 

74*1 

73.5 

72.7 

71.9 

6300.0 

74,7 

75.3 

73.9 

73.4 

72.4 

72.2 

8000.0 

74.6 

75.5 

72*7 

72.8 

72.1 

71.6 

10000.0 

75.0 

74.9 

72.7 

72.2 

71.6 

71.0 

12500.0 

74.8 

73.4 

72.5 

71.9 

71.4 

70.8 

16000.0 

;3.2 

73.2 

71.1 

71.2 

70.7 

70.4 

20000.0 

71.6 

73.0 

70.9 

70.8 

70.0 

69.7 

25000.0 

72.4 

71.7 

7q»6 

70.2 

69.6 

69.6 

31500.0 

72.2 

72.0 

7o.5 

70.0 

69.3 

69.8 

40000.0 

71.7 

72.2 

70.6 

70.3 

68 . 8 

70.3 

OVERALL 

SPL  86.6 

86.3 

84.9 

84.6 

83.7 

83.3 

in 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ, 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

16  127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

56.8 

5d*4 

56 

9 

56.9 

250.0 

68.7 

58.0 

57 

6 

58.3 

315.2 

59.7 

59.0 

58 

3 

59.0 

400.0 

61.5 

60. 8 

bO 

8 

61.2 

500.0 

o3. 0 

62.1 

61 

7 

60.9 

630.0 

65.3 

64.8 

62 

9 

62.1 

800.0 

65.9 

65.2 

64 

5 

63.4 

1000.0 

66.9 

66.0 

65 

0 

64.1 

1250.0 

66.4 

67.7 

65 

9 

64 . 6 

1600.0 

69.2 

67.7 

66 

6 

65.0 

2000.0 

70.1 

69.2 

67 

6 

65.5 

2500.0 

70.6 

69.4 

67 

7 

65.9 

3150.0 

71.2 

70.1 

6ft 

3 

66.1 

4000.0 

71.6 

70.4 

68 

7 

66 . 1 

5000.  a 

71,8 

69 . 9 

68 

2 

65.6 

6300.0 

71.8 

70.1 

68 

1 

65.7 

8000.0 

71.4 

70.0 

67 

4 

65.0 

10000.0 

71.0 

69.0 

66 

7 

64.0 

12500.0 

70,6 

68.7 

66 

1 

63.3 

16000.0 

70.2 

68.3 

65 

6 

62.4 

20000.0 

69.6 

67.4 

64 

7 

61.5 

25000.0 

69.1 

66,9 

64 

2 

60,6 

31500.0 

08 . 7 

66.7 

63 

9 

59.9 

40000. u 

68.8 

67.2 

63 

7 

59.3 

OVERALL 

SPL 

82.9 

81.4 

7g.4 

77.3 
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supersonic  jet  exhaust  noise 


MAcH  l.o  NOZZLE 

Dccccwnip  PRF^LURE  ~ -»,59  pSl»  ATMOSPHERIC  PRESSURE  — 14.20  PSI 

RESERVOIR  TEMPERATURE  = 351.00  OEG.F ► CHAMBER JcENT^1^  = 79’°° 

RELATIVE  HUmIDITT  - 4O.0  PERCENT 

r-  . lii.  a _ 4 tOA 


RUN  NUMBER  37 

MICROPHONES  ARE  TtfELVE  FEET  FROM  ThE  NOZZLE  EXIT  PLANE 


PRESSURE  RATIO  PR  = 1.260 
TEMPERATURE  RATIO  TR  = 1.505 
MACH  NUMBER  MJ  = 0.586 

.iPT  STATIC  TEMPERATURE  RATIO  TJ/T0  = 1.410 


JET  OENSITY  RATIO  DJ/Oo  = 0.709 
JET  VELOCITY  RATIO  VJ/A0  = 0.696 
JET  VELOCITY  Vj  = 791.9  FPS 


TR/TJ  = 1.067 
DR/D0  = 0.837 
UR/OJ  s 1.181 

MASS  FLOW  = 0.903  POUNOS  PER  SECOND 
THRUST  = 22.13  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUNO  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHQNE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

l 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

74.9 

75.8 

71.3 

68*6 

66.7 

65 . 0 

250.0 

77.2 

77.1 

75*2 

71.8 

69.2 

67 . 2 

315.2 

81.3 

80.3 

79.0 

75.0 

72 . 3 

69.7 

400.0 

83.5 

84.2 

80.8 

78.2 

74.7 

72 . 3 

500.0 

86 . 5 

84.3 

83*8 

80.1 

77.2 

74.4 

630.0 

86.0 

86.3 

85*8 

82.8 

79,0 

76*5 

800 . 0 

88 » 8 

88.5 

87*2 

84.2 

81.0 

78.4 

1000,0 

87.5 

88.5 

88*1 

85 . 0 

82.4 

80 . 1 

1250  0 

86.4 

88.4 

88*7 

86 . 1 

83 . 5 

81  * 0 

1600. J 

83.5 

86.3 

87*5 

85.8 

83.8 

81.9 

2000.0 

81.2 

84.8 

86*8 

85.9 

84.3 

82*6 

2500.0 

79.2 

83.0 

85*4 

85.1 

84.2 

82.7 

3150.0 

77.0 

81.6 

84*0 

84.5 

84.0 

82  * 6 

4000.0 

76.5 

80.3 

83*1 

83.6 

84.1 

82.9 

5000.0 

75.0 

79.0 

81*7 

82.1 

83.3 

82*5 

6300. 0 

74.4 

77.6 

80*3 

81.0 

82 . 6 

82.1 

8000.0 

74.2 

76.2 

79*1 

79.9 

82.0 

81*6 

10000.0 

73.9 

74.7 

78*1 

78.6 

81 . 2 

81.0 

12500.0 

73.5 

73.6 

76*7 

77.3 

80,4 

80.4 

16000.0 

71.0 

72.3 

75*2 

76.0 

79 . 3 

79.8 

20000.0 

67.8 

70.1 

73*8 

74.5 

78.1 

78.9 

25000.0 

66.1 

69.3 

72*8 

73.4 

77.4 

78*5 

31500.0 

64.7 

68.7 

71.3 

71.6 

76 . 3 

77.9 

40000.0 

63.9 

69.0 

70.2 

70.6 

76.0 

77.9 

OVERALL 

SPL 

95.7 

96.7 

97*1 

95.6 

94.9 

93.8 

1/3  OCTAVE  SOUNO  pressure  level 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

62.4 

62.7 

62.0 

61.3 

61.2 

61.4 

250.0 

64,4 

63.5 

63.6 

63.4 

62.8 

61.8 

315.2 

66.8 

66.2 

65.6 

65.3 

64.3 

64.1 

400.0 

69.6 

69.0 

67.5 

66.7 

66 . 7 

65.8 

500.0 

71.2 

70.8 

69.6 

68.7 

68.1 

67.4 

630.0 

73.4 

72.9 

71.5 

70.9 

70.2 

69.6 

800.0 

75.3 

74.7 

73.5 

72.3 

71.8 

71.0 

1000.0 

77.0 

76.3 

74.9 

73.9 

73.5 

72.7 

1250.0 

77.9 

78.2 

76.7 

75.6 

75.0 

74.4 

1600.0 

79.3 

78.9 

77.3 

76.2 

75.9 

75.0 

2000.0 

80.1 

80.  G 

78.4 

77.3 

76.7 

76.1 

2500.0 

80.4 

80.2 

78*8 

77.8 

77.5 

76.7 

3150.0 

80.6 

80.6 

79.6 

78.7 

78.0 

77.5 

4000.0 

81.2 

31.3 

80.0 

78.9 

78.5 

77.9 

5000.0 

81.3 

81.5 

80.2 

79.1 

78.8 

78.4 

6300.0 

81.2 

81.3 

79.9 

79.2 

78.8 

7P  5 

8000.0 

80.9 

81.1 

79.7 

78.8 

78.7 

7a.  6 

10000.0 

80.7 

80.7 

79.1 

78.5 

78.3 

78.7 

12500.0 

80.3 

80.2 

78.9 

78.0 

78.0 

78.3 

16G00.0 

79.7 

79.5 

78*6 

77.2 

77.7 

77.7 

20000.0 

79.0 

78.5 

77*8 

76.3 

76.8 

76.5 

25000.0 

78.8 

77.9 

77.6 

75.6 

76.4 

75.8 

31500.0 

78.1 

76*6 

76.7 

74.4 

75,5 

74.4 

40000.0 

78.3 

76*0 

75.7 

73.5 

75.3 

73.3 

OVERALL 

SPL 

92.4 

92.2 

9l  • 0 

89.9 

89.8 

89.4 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 3.64  pSl#  ATMOSPHERIC  PRESSURE  = 14.00  PS  I 

RESERVOIR  TEMPERATURE  = 326.00  OEG.F#  CHAMBER  TEMPERATURE  = 54.00  DEG.F 

RELATIVE  HUMlOITY  =70.0  PERCENT 
GAMMA  = 1.390 

RUN  NUMBER  137 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.260 
TEMPERATURE  RATIO  TR  = 1.529 
MACH  NUMBER  MJ  = 0.586 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.433 
JET  OENSITY  RATIO  DJ/DO  = 0.698 
JET  VELOCITY  RATIO  VJ/AO  = 0.702 
JET  VELOCITY  Vj  = 779,8  FPS 

TR/T  i = 1.067 
DR/DO  = 0.824 
DR/OJ  = 1.181 

MASS  FLOW  = 0.896  POUNDS  PER  SECOND 
THRUST  = 22.14  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


* 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

58.8 

61.0 

60.7 

60.6 

58.9 

57.6 

250.0 

62.2 

62.3 

61.2 

60.7 

61.0 

60.5 

315.2 

64.4 

64.9 

64*0 

64.4 

63.6 

62.9 

400.0 

67.9 

67.4 

66*1 

65.6 

65.0 

65.4 

500.0 

70.2 

69.4 

69*0 

68.2 

67.3 

67.0 

630.0 

72.4 

71.3 

70.7 

69.9 

69.0 

69.2 

800.0 

74.9 

73.8 

72.2 

70.9 

70.6 

70.2 

1000.0 

76.1 

74.8 

73*0 

72.3 

71.6 

70.8 

1250.0 

78.0 

76.1 

75.3 

74.2 

73.4 

72.5 

1600.0 

78.6 

76.8 

75.7 

74.8 

74.3 

73.5 

2000.0 

79.0 

77.9 

76*8 

75.9 

75.3 

74.6 

2500.0 

79.4 

78.4 

77.1 

76.3 

75.9 

75.0 

3150.0 

79.9 

78.8 

77.7 

77.1 

76.6 

75.9 

4000.0 

80.1 

79.2 

78*1 

77.3 

76.7 

76.1 

5000.0 

79.6 

79.4 

7a« 1 

77.2 

76.7 

76.0 

6300.0 

79.8 

80*1 

78*4 

77.5 

77.3 

76.6 

8000.0 

79.7 

80.2 

77.1 

77.2 

76.6 

76.0 

10000.0 

79.8 

79.9 

77*4 

76.9 

76.4 

75.9 

12500.0 

79.6 

78.0 

76*9 

76.1 

75.9 

74.9 

16000.0 

77.8 

78.2 

75.5 

75.5 

75.3 

74.6 

20000.0 

75.6 

77.5 

74.9 

74.4 

74,2 

73.8 

25000.0 

76.0 

76.2 

74*2 

73.6 

73.6 

73.6 

31500.0 

75.1 

76.1 

73.5 

72.7 

73.1 

73.5 

40000.0 

73.8 

75.9 

73. C 

72.8 

72.3 

73.9 

OVERALL 

SPL 

91.0 

90.7 

88*9 

88.3 

87,9 

87.3 

117 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


I 


r 


6? 


1/3 

OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

58.3 

59.4 

58.7 

59.2 

250.0 

60.9 

60.4 

60*2 

59.9 

315.2 

62.3 

61.4 

6l  .6 

61.4 

400.0 

64.4 

63.4 

63*2 

62.8 

500.0 

66.6 

64.7 

64*8 

63.6 

630.0 

69.0 

68.1 

66  • 6 

64.6 

800.0 

69.6 

68*4 

67.8 

66.4 

1000.0 

70.6 

69.3 

68.7 

67.6 

1250.0 

72.1 

71.0 

69.9 

67.9 

1600.0 

72.9 

71.6 

70.3 

69.0 

2000.0 

74.1 

73.0 

71.6 

69.6 

2500.0 

74.8 

73.5 

71.9 

69.9 

3150.0 

75.6 

74.2 

72.6 

70.4 

4000.0 

76.2 

74.5 

72.9 

70.3 

5000.0 

76.1 

74.1 

72.5 

70.0 

6300.0 

76.6 

74.8 

72.7 

70.7 

8000.0 

76.3 

74.5 

72.0 

70.1 

10000.0 

76.1 

73.7 

71.5 

69.4 

12500.0 

75.4 

73.2 

7q»6 

68.7 

16000.0 

75.1 

72.7 

70*1 

67.7 

20000.0 

74.2 

71.8 

68*9 

66.5 

25000.0 

73.5 

71.2 

68*2 

65.5 

31500.0 

72.9 

70.7 

67.6 

64.4 

40000.0 

72.6 

70.9 

66.7 

63 . 6 

OVERALL 

SPL 

87.3 

85.5 

83.6 

81.5 

SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 4.94  pSl*  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 366.00  DEG.F * CHAMBER  TEMPERATURE  = 79.50  DEG.F 

RELATIVE  HUMIDITY  = 44.0  PERCENT 
GAMMA  = 1.390 

RUN  NUMBER  38 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.3<*8 
TEMPERATURE  RATIO  TR  = 1.531 
MACH  NUMBER  MJ  = 0.669 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.408 
JET  DENSITY  RATIO  DJ/Do  = 0.710 
JET  VELOCITY  RATIO  VJ/AO  = 0.794 
JET  VELOCITY  Vj  = 904*3  FPS 

TR/TJ  = 1.087 
OR/DO  s 0.880 
DR/DJ  s 1.240 

MASS  FLOW  = 1.033  POUNDS  PER  SECOND 
THRUST  = 28.88  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  1 15.0  2 22.5  3 30.0  4 37.5  5 45.0 


200.0 

78.5 

78.1 

250.0 

81.5 

80  *6 

315.2 

84,9 

83.2 

400.0 

87.4 

87.1 

500.0 

90.2 

88.3 

630,0 

89.5 

90.2 

800.0 

93.1 

92.8 

1000.0 

92.2 

93.2 

1250.0 

91.8 

94.1 

1600.0 

89.5 

91.8 

2000.0 

86.6 

90.0 

2500.0 

83.9 

87.9 

3150.0 

81.9 

86.2 

4000.0 

80.9 

84.9 

5000.0 

79.6 

83.6 

6300.0 

78.9 

82.3 

8000.0 

78.5 

80.9 

10000.0 

78.8 

80.7 

12500.0 

77.5 

78.4 

16000.0 

75.0 

77.2 

20000.0 

71.8 

75.1 

25000.0 

70.0 

74.3 

31500.0 

68.1 

73.2 

40000.0 

66.4 

72.4 

73*7 

70.4 

70,1 

78*4 

75.2 

72.6 

82*5 

78.0 

76,2 

83*9 

80.8 

79.0 

87*3 

83.1 

81.4 

90.3 

86.1 

83.9 

94*9 

88.2 

85.9 

92.8 

89.6 

87.4 

93.7 

90.6 

88.9 

92*1 

90.2 

89.2 

91.4 

90.4 

89.9 

89.8 

89 . 6 

89.9 

88*1 

89.0 

89.7 

87*1 

88.0 

89.7 

85*6 

86.7 

89.1 

84.3 

85.8 

88 , 3 

83*0 

84.8 

87.6 

81.9 

83.2 

86.8 

80*8 

82.5 

86.1 

79.3 

81.3 

85.0 

77.8 

79.8 

83 . 5 

76*9 

78.5 

82.5 

75.3 

76.5 

81.0 

73*9 

75.4 

79.6 

100.2  101.4 


100. 0 100.3 


MICRO 
PHONE 
NO,  ANGLE 
6 52.5 


66.8 

70.0 

73.2 

76.6 

78.4 

80.4 

82.9 

84.3 

85.7 

87.0 

87.9 

88.0 
88.1 
88.1 
88.2 

87.6 
87.2 

86.7 

86.0 

85.1 

84.2 

83.7 

82.7 

81.9 


99.0 


OVERALL 

SPL 
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1/3  octave  sound  pressure  level 
CONTINUED 


■t 

1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

i 

CENTER 

PHONE 

phone 

phone 

phone 

PHONE 

phone 

% 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

'i 

& 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

5 

u 

200.0 

64.2 

64.9 

64*0 

63.8 

64.8 

62.8 

s 

250.0 

67.9 

66*6 

66*3 

66.7 

66,0 

65.2 

[ 

315.2 

70.5 

69.0 

68*7 

68 . 6 

67.4 

67.0 

l 

400.0 

73.5 

72.0 

70*4 

70,3 

69.8 

68.8 

£ 

500.0 

74,9 

73.2 

72*3 

71.3 

70.7 

69.6 

630.0 

78.1 

76.3 

74.9 

74.3 

73.7 

72.3 

P 

600.0 

80.1 

78.2 

76.5 

76.1 

75.4 

74.8 

p 

1 

1000.0 

81.8 

80.1 

7a  *4 

77.4 

76.7 

75.7 

$ 

1250.0 

83.6 

81.7 

80*3 

79.4 

78.4 

77.9 

P 

1600.0 

84.8 

82.4 

81*0 

80.1 

79.4 

78.6 

? 

2000.0 

85 . 8 

83*6 

82*5 

81.2 

80.4 

79.6 

2500.0 

86.0 

84.2 

83.0 

81.7 

81.2 

80.5 

3150.0 

86.4 

64.8 

83*6 

82.7 

82.0 

81.3 

i 

4000.0 

87.0 

85.5 

84*0 

83.2 

82.5 

81.9 

5) 

5000.0 

87.3 

85.9 

84.3 

83.6 

82.6 

82.3 

6300.0 

87.0 

85.8 

84.2 

83 . 6 

83.0 

82.8 

1 

*■ 

6000.0 

86,7 

85.7 

34.1 

83.4 

82.8 

82.7 

5 

10000,0 

86 . 3 

85.4 

83*6 

83.0 

82.6 

82.7 

js 

12500.0 

86.1 

85.1 

83.4 

82.5 

82.4 

82.4 

16000.0 

85.3 

84.7 

83.3 

81,9 

82.1 

82.0 

* 

20000.0 

84.5 

83.9 

82*6 

81.0 

81.1 

80. 9 

25000.0 

83.9 

83.2 

82.4 

80.6 

80.6 

80.2 

31500.0 

82.6 

82.2 

81*6 

79.2 

79,7 

78,9 

I 

n 

40000.0 

81.4 

81.8 

80»7 

78.2 

79,2 

78.0 

| 

3 

| 

OVERALL 

} 

r 

SPL 

97.9 

96.6 

95*2 

94.2 

93.8 

93.4 

r. 

S 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

* 

RESERVOIR  PRESSURE  = 4.67  pSj#  ATMOSPHERIC  PRESSURE  = 14,00  PSI 

RESERVOIR  TEMPERATURE  = 338.00  DEG.F*  CHAMBER  TEMPERATURE  s 54,00  DEG.F 

RELATIVE  HUMIDITY  = 70.0  PERCENT 
GAMMA  = 1.390 

RUN  NUMBER  138 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRES5URE  RATIO  PR  = 1*348 
TEMPERATURE  RATIO  TR  = 1*553 
MACH  NUMBER  MJ  = 0.669 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.428 
JET  DENSITY  RATIO  DJ/DQ  = 0.700 
JET  VELOCITY  RATIO  VJ/AO  = 0*800 
JET  VELOCITY  Vj  = 088t8  FPS 

TR/TJ  = 1.087 
DR/DO  = 0.868 
DR/DJ  = 1.240 

MASS  FLOW  = 1.026  POUNDS  PER  SECOND 
THRUST  = 28.88  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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i/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

phone 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO 

, ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NC.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90»0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

61.6 

64.1 

64*0 

62.8 

62.2 

59.8 

250*0 

65.3 

65  * 3 

63  • 6 

63.0 

63 , 3 

62 . 4 

315.2 

67.6 

67.4 

67*0 

66.9 

66.5 

65 . 8 

400.0 

70.2 

70.0 

69*2 

68.1 

68.0 

67 ,6 

500.0 

72.7 

71.9 

71.5 

71.5 

70.7 

70.1 

630.0 

75,3 

74.2 

73*8 

73.0 

72.4 

72.4 

800.0 

77.5 

76.6 

75.5 

74.0 

73.6 

73.2 

1000.0 

79.5 

77.9 

76.5 

75.4 

74.7 

73.9 

1250.0 

81.0 

79.3 

78*5 

77.4 

76.6 

75*6 

1600.0 

81.8 

80.2 

7g.O 

78.0 

77.4 

76. 5 

2000.0 

82.6 

81.4 

80*2 

79.3 

78.1 

77  *6 

2500.0 

82.8 

Si. 9 

80*6 

79.9 

79.1 

78.4 

3150.0 

83.5 

82.3 

81.5 

80.8 

79.9 

79.3 

4000,0 

33,8 

83,1 

82*1 

81.4 

80.4 

79.7 

5000.0 

83.5 

83.1 

82*3 

81.2 

80.5 

79.8 

6300.0 

83.8 

84.0 

82*4 

81.8 

81.0 

80.4 

8000.0 

83 , 8 

84.2 

81.6 

81.3 

80.4 

79.8 

10000.0 

84.0 

83.6 

81*6 

80.9 

80.1 

79.6 

12500.0 

83.8 

82.2 

81*6 

80.5 

79.7 

78.9 

16000.0 

82.2 

82.3 

80*2 

80.1 

79.1 

78*6 

20000.0 

80.3 

81.9 

79*9 

79.2 

78.0 

77.9 

25000.0 

80.6 

80*6 

79.2 

78.5 

77.5 

77 ,6 

31500.0 

80.0 

80.6 

78*7 

73.  G 

77.0 

77 . 5 

40000.0 

78,7 

80.4 

78*3 

78.2 

76.2 

77.8 

OVERALL 

SPL 

94,9 

94.5 

93*0 

92.3 

91.4 

91.0 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

60.1 

61.2 

61.2 

61.6 

250.0 

63.5 

62 . 6 

62 .2 

63.1 

315.2 

65.0 

64.0 

63*4 

64.1 

400.0 

67.3 

66.0 

65*6 

66.2 

500.0 

69.9 

68.5 

67.7 

66 . 6 

630.0 

72.0 

71.3 

69*7 

67.2 

800.0 

72.1 

71.5 

70.7 

69.2 

1000.0 

73.4 

72.2 

71.7 

70.4 

1250.0 

74.9 

74.0 

72.7 

71.0 

1600.0 

75.7 

74.6 

73.4 

72.1 

2000.0 

77.2 

76.2 

75.0 

73.0 

2500.0 

77.8 

76.6 

75.5 

73.5 

3150.0 

78.8 

77.8 

76*3 

74.3 

4000.0 

79.5 

78.1 

76*9 

74.3 

5000.0 

79.5 

77.9 

76*6 

73.9 

6300.0 

80.1 

78.5 

76*8 

74.5 

8000.0 

79.7 

78.4 

76*1 

73.8 

10000.0 

79.4 

77.8 

75.7 

73.0 

12500.0 

78.9 

77.5 

74*9 

72.4 

16000.0 

78.6 

77.1 

74*6 

71.4 

20000.0 

77.7 

76.1 

73*5 

70.0 

25000.0 

77.1 

75.4 

72*9 

68.8 

31500.0 

76.7 

75.0 

72*3 

67.8 

40000.0 

76.2 

75.1 

71.6 

66.7 

OVERALL 

SPL 

90.6 

89.2 

87*4 

85.1 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  s 6.43  pSl#  ATMOSPHERIC  PRESSURE  = 14.20  PSI 
RESERVOIR  TEMPERATURE  = 384.00  DEG.F*  CHAMBER  TEMPERATURE  = 80.00  DEG.F 

RELATIVE  HUMIDITY  = 44.0  PERCENT 

gamma  = 1.390 

RUN  NUMBER  39 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.453 
TEMPERATURE  RATIO  TR  = 1.563 
MACH  NUMBER  MJ  = 0.753 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.407 
JET  DENSITY  RATIO  OJ/Do  = 0.710 
JET  VELOCITY  RATIO  VJ/AO  = 0.893 
JET  VELOCITY  VJ  = 1017.2  FPS 

TR/TJ  = 1.110 
DR/DO  = 0.930 
OR/DJ  = 1.308 

MASS  FLOW  = 1.162  POUNDS  PER  SECOND 
THRUST  = 36.52  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


L 

1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

PHONE 

1 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

I 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45*0 

& 

k 

200.0 

60.5 

80.9 

77*0 

74.8 

72.7 

1 

250.0 

83.4 

83.4 

80.8 

77.8 

75.9 

| 

315.2 

87.8 

86.0 

85*0 

80.8 

79.4 

400.0 

90.7 

91.0 

87.2 

85.0 

82.2 

l 

500.0 

93.6 

92.2 

90.4 

87. E 

85.2 

| 

630.0 

93.4 

94.2 

93*6 

90.1 

87.2 

<■ 

800.0 

96.6 

96*8 

95.6 

92.3 

89.9 

!' 

1000.0 

96.2 

97.6 

97*4 

94.2 

92.2 

■ 

I; 

1250.0 

96.3 

98.7 

98*8 

95.9 

93.4 

k 

1600.0 

94.8 

97.1 

98*0 

95.4 

93.7 

! 

i 

2000.0 

92.7 

95.3 

96*6 

95.3 

94,6 

\ 

2500.0 

89.2 

92.7 

94.5 

94.1 

94.3 

l 

3150.0 

86.3 

90.7 

92.5 

93.4 

94.4 

I 

4000.0 

84.9 

89.2 

91.8 

92.6 

94.3 

i 

5000.0 

83.2 

88.1 

90.2 

91.1 

93.7 

6300.0 

82.4 

86*6 

88*9 

90.2 

92.9 

5 

8000.0 

81.8 

85.7 

87.6 

89,2 

92.0 

10000.0 

81.1 

84.9 

84*9 

88.2 

91.2 

; 

12500.0 

80.6 

83.3 

85.3 

87.2 

90.5 

\ 

16000.0 

78.3 

81.9 

83.8 

85.8 

89.4 

20000.0 

75.3 

80.2 

82*3 

84.5 

07.9 

25000.0 

73.5 

79.4 

81.2 

83.3 

86.9 

| 

31500.0 

72,2 

78.7 

79.5 

81.3 

85.3 

40000.0 

72.1 

79.7 

78.4 

80.1 

84.0 

1 

OVERALL 

SPL 

104.3 

105.9 

106.2 

104.7 

104.8 

j 


$ 

tj 

! 

9 

I 

1 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


69*8 

72*8 

76o3 

79.7 
81*0 

83.7 
86*4 
88*6 
90.1 

90.8 

91.9 

92.0 

92.4 

92.5 

92.5 

92.3 

91.6 

91.1 

90.7 

89.9 
89.0 

88.4 

87 . 6 

86.6 


103.3 
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1/3  octave  sound  pressure  level 

CONTINUED 

1/3 


OCTAVE 

MICRO  MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE  PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE  NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

H2 

7 60.0  8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

68.3 

67.7 

67*5 

67.2 

66.2 

66.8 

250.0 

71.0 

69.8 

69  tO 

68 . 6 

68.7 

68.5 

315.2 

73.8 

72*0 

7i  .4 

71.5 

71.0 

70.1 

400.0 

76.8 

74.8 

73.3 

72.9 

73.3 

72.3 

500.0 

78.7 

76.4 

75.3 

74.4 

74.0 

72.9 

630.0 

80.9 

79.0 

77*8 

76.7 

76.3 

75.3 

800.0 

83.3 

81*0 

79*5 

78.9 

78.4 

77.5 

1000.0 

85.0 

82.8 

8l*4 

80.4 

79.5 

78.7 

1250.0 

86.8 

84.9 

83*5 

82.7 

81.6 

80.8 

1600.0 

88.3 

85*8 

84*6 

83.4 

82.5 

81.7 

2000.0 

89.3 

87.3 

85*9 

84.5 

83.4 

82.8 

2500.0 

89.8 

87.9 

86*3 

85.2 

84.4 

83.8 

3150.0 

90.4 

88.7 

87*2 

86.2 

85.6 

84.7 

4000.0 

90,8 

89.5 

87 « 7 

86.6 

85.8 

85.1 

5000.0 

91.1 

89.8 

88*1 

87.0 

86.4 

85.8 

6300.0 

91.0 

89.8 

88*0 

87.3 

86.5 

86.1 

8000.0 

90.9 

89.9 

88*2 

87.0 

86.5 

86.1 

10000.0 

90.7 

89.7 

87.8 

86.8 

86.4 

86.1 

12500.0 

90.4 

89.3 

87.7 

86*6 

86,1 

85.9 

16000.0 

89.8 

89.1 

87.7 

86.1 

85.9 

85.4 

20000.0 

89.0 

88.2 

87.2 

85.3 

85.2 

84.4 

25000.0 

88.4 

87.7 

87.1 

84*8 

84,6 

83.7 

31500.0 

87.0 

86*6 

86*3 

83.6 

83.7 

82.6 

40000.0 

86.0 

86*0 

85*5 

82.6 

83 . 3 

81.7 

OVERALL 

SPL  101.9 

100.6 

99*2 

97.9 

97.4 

96.7 

Ml 


SUPERSONIC  JET  EXHAUST  NOISE 


MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 6.34  PSl.  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 360.00  OEG.F.  CHAMBER  TEMPERATURE  = 55.00  DEG.F 

RELATIVE  HUMIDITY  = 70. G PERCENT 

gamma  = 1.390 
RUN  NUMBER  139 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  Pr  = 1.453 
TEMPERATURE  RATIO  TR  = 1.592 
MACH  NUMBER  MJ  = 0.753 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.434 
JET  DENSITY  RATIO  OJ/Do  = 0.697 
JET  VELOCITY  RATIO  VJ/aO  = 0.901 
JET  VELOCITY  VJ  = 1002»7  FPS 

TR/TJ  = 1.110 
DR/DO  S 0.912 
DR/DJ  = 1.308 

MASS  FLOW  = 1.151  POUNDS  PER  SECOND 
THRUST  = 36.52  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


i/3 

OCTAVE 


CENTER 

FREQ. 

HZ 


MICRO  MICRO 

PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO 
10  82.5  11  90.0  12 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE 

. ANGLE  NO.  ANGLE  NO.  angle 
97.5  13  105. 0 14  112.5 


200.0 

64.8 

66*8 

250.0 

67.5 

67.7 

315.2 

69.7 

69.9 

900.0 

72.4 

72.1 

500.0 

74.9 

74.9 

630.0 

77.6 

76.8 

800.0 

79.4 

79.2 

1000.0 

81.6 

80.6 

1250.0 

64.1 

82.3 

1600.0 

84.5 

82*8 

2000.0 

85.5 

84*1 

2500.0 

86.0 

85.0 

3150.0 

86.9 

85.8 

4000.0 

87.1 

86.2 

5000.0 

86.9 

86.5 

6300.0 

87.3 

87.5 

8000.0 

87.4 

87.9 

10000.0 

87.9 

87.7 

12500.0 

87,6 

86.1 

16000.0 

66.2 

86.1 

20000.0 

84.2 

85.9 

25000.0 

84.5 

84.4 

31500.0 

83.8 

84.4 

90000.0 

82.7 

84.2 

OVERALL 

SPL 

98.3 

98. 0 

67*0 

66. 1 

63.8 

65*9 

65.8 

65.0 

69*0 

71.7 

68.7 

70.8 

69.0 

70.5 

74*4 

73.6 

73.6 

76*4 

75.8 

75.6 

78.1 

77.0 

76.3 

7g.O 

78.2 

77.2 

81.0 

80.4 

79,6 

82*1 

81.0 

80,4 

83*2 

82.3 

81.2 

83*7 

82.9 

82.3 

84*8 

84.1 

83.4 

85.5 

84.3 

83.8 

85.9 

84.4 

84,1 

86*2 

85.0 

84.8 

85*2 

85.0 

84.2 

85.4 

84.6 

84.1 

85*3 

84.4 

83.7 

64.O 

83.7 

83.0 

83*6 

62.8 

82.0 

83*0 

82.2 

81 . 5 

82.7 

81.7 

81.1 

e2.3 

81.7 

80.2 

96.5 

95.7 

95.0 

MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


63.1 
65.5 

68.2 

70.1 

72.9 

75.4 

76.2 

76.9 

78.9 

79.7 
BO. 6 

81.5 

82.3 

82.7 

82.9 

63.6 

83.2 
82.9 
82.5 

82.1 

81.3 

81.1 
81.0 

81.2 


94.2 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ,  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGl 

HZ  16 

127.5 

17  135.0 

18  \42.5 

19  150, 

200.0 

62.6 

63.5 

63.5 

64.6 

250.0 

65.0 

65.0 

64.7 

65.2 

315.2 

67.2 

66*8 

66*3 

66.7 

400.0 

69.6 

68.9 

68  * 8 

68.5 

500.0 

72.7 

71.5 

70.5 

69.3 

630.0 

75.5 

74.5 

72*8 

70.1 

800.0 

75.4 

74.6 

74.1 

71.9 

1000.0 

76.4 

75.4 

75*0 

72.7 

1250.0 

77.8 

77.0 

76*3 

74.0 

1600.0 

79.0 

77.8 

76.6 

75.3 

2000.0 

80.1 

79.2 

78.1 

76*1 

2500.0 

80.8 

79.9 

70.8 

76.8 

3150.0 

81.9 

80.7 

79.9 

77.6 

4000.0 

82.7 

81.5 

80.3 

77.7 

5000.0 

82.9 

81.1 

60.0 

77.7 

6300.0 

83.5 

82.0 

80.3 

78.2 

8000.0 

83.2 

81.8 

80.0 

77.6 

10000.0 

82.8 

81.3 

79.4 

76*8 

12500.0 

82.4 

80.9 

78.7 

76. 1 

16000.0 

82.1 

80.4 

78*2 

75.1 

20000.0 

81 « 3 

79.3 

76*9 

73.6 

25000.0 

80.7 

78.7 

76.3 

72.3 

31500.0 

80.1 

78.3 

75.6 

71.3 

40000.0 

79.7 

78.3 

74*8 

70.2 

OVERALL 

SPL 

93.9 

92.5 

90.9 

88.5 
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WWW 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 11.70  PSIf  ATMOSPHERIC  PRESSURE  = 14.20  PSI 
RESERVOIR  TEMPERATURE  = 440.00  DEG.Ff  CHAMBER  TEMPERATURE  = 82.00  DEG.F 

RELATIVE  HUMIDITY  = 44.0  PERCENT 

gamma  = 1.390 

RUN  NUMBER  40 

MICROPHONES  ARE  TWELVE  FEET  FROM  ThE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.824 
TEMPERATURE  RATIO  TR  = 1.561 
MACH  NUMBER  MJ  = 0.971 

JET  STATIC  TEMPERATURE  RATIO  TJ/T0  = 1.403 
JET  DENSITY  RATIO  DJ/Oq  r 0.713 
JET  VELOCITY  RATIO  VJ/A0  = 1.150 
JET  VELOCITY  Vj  = 1311.8  FPS 

TR/TJ  = 1.184 
OR/DO  = 1.098 
DR/DJ  = 1.541 

MASS  FLOW  = 1.500  POUNoS  PER  SECOND 
THRUST  = 60.71  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52*5 

200.0 

87.8 

87.4 

82.3 

0,0 

78,  C 

75.2 

250.0 

90.1 

89*8 

87*7 

0.0 

81.8 

78*4 

315.2 

95.3 

93.0 

92.5 

0.0 

85 . 3 

81.5 

400.0 

97.5 

98.2 

94.4 

0.0 

88 . 6 

85*3 

500.0 

100.7 

99.2 

97.8 

0*0 

91.5 

87.7 

630.0 

100.6 

101.9 

101,3 

0.0 

95.0 

90.4 

800.0 

104.0 

105.3 

103*8 

0.0 

97.7 

92.8 

1000.0 

103.6 

105.8 

106*3 

0.0 

100.2 

95.7 

1250.0 

104.6 

107.9 

108*5 

0.0 

102.8 

97.9 

1600,0 

104.7 

108.0 

108*7 

0.0 

103.7 

99.4 

2000.0 

104,8 

108,3 

109*0 

0.0 

104,5 

100.1 

2500.0 

104.1 

107.5 

10>.9 

0.0 

104.0 

100.7 

3150.0 

102.7 

106.1 

106*1 

0.0 

103.7 

101.2 

4000.0 

100,9 

103.8 

104*2 

0.0 

103.3 

101.3 

5000.0 

97.9 

101.3 

101.8 

0.0 

102.6 

101.5 

6300.0 

95.4 

99.0 

99*9 

0.0 

101.8 

101.0 

8000.0 

93,3 

97.0 

98*4 

0.0 

101.0 

100.3 

10000.0 

91.6 

94.5 

96*1 

0.0 

100,0 

100.0 

12500.0 

90,1 

93.8 

95*8 

0.0 

99.3 

99.1 

16000.0 

87.9 

92.2 

94.3 

0.0 

98,1 

98.1 

20000.0 

85.2 

90.2 

92.8 

0.0 

96.7 

97.3 

25000.0 

83.3 

88.9 

91.7 

0.0 

95.7 

96.9 

31500.0 

80.8 

87.1 

89*9 

0.0 

94.3 

95.7 

40000,0 

78.7 

85.9 

88*3 

0.0 

92.8 

94.8 

OVERALL 

SPL  113.9  116.6  116*9  104,7  113.9  111.8 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

a 67.5 

9 75.0 

10  62.5 

11  90.0 

12  97.5 

200.0 

72.7 

74.1 

73*9 

72.6 

73.0 

72.3 

250.0 

76.4 

75.6 

75.0 

74.6 

75.0 

73.9 

315.2 

79.0 

78.4 

78*1 

77.5 

76.7 

76.4 

400.0 

82.2 

81.0 

80*0 

79.6 

79.6 

78.1 

500.0 

83.6 

82.7 

81*6 

60.8 

80.3 

79.4 

630.0 

86 . 8 

85.0 

84.2 

83.1 

82.5 

81.6 

800.0 

89,0 

87.2 

66  * 2 

85.0 

84.7 

83.8 

1000.0 

91.2 

89.3 

88*1 

86.6 

85.9 

85.2 

1250.0 

93.7 

91.6 

90»2 

88.9 

87.9 

87.3 

1600.0 

95.2 

93.0 

91.4 

89.9 

89.3 

88.5 

2000.0 

96.9 

94.5 

93*0 

91.2 

90.5 

89.6 

2500.0 

97.5 

95.4 

93*3 

92,0 

91.5 

90.6 

3150.0 

98.3 

96.5 

94.5 

92.9 

92.3 

91.4 

4000.0 

98.9 

97.3 

95*7 

93.7 

93.0 

92.1 

5000.0 

99.1 

97.9 

96*0 

94.2 

93.8 

92.9 

6300.0 

99.2 

98.1 

96.1 

94.6 

94.1 

93.5 

8000.0 

99.1 

98.1 

96*3 

94.6 

94.3 

93.8 

10000.0 

98.8 

98.1 

96*1 

94.7 

94.3 

94.1 

12500.0 

98.4 

97.9 

96*3 

94.6 

94.1 

94.3 

16000.0 

97.7 

97.6 

96.3 

94.2 

94.0 

94.0 

20000.0 

97.0 

96.8 

95*7 

93.6 

93.4 

93.1 

25000.0 

96.1 

96.3 

95.8 

93.2 

93.0 

92.5 

31500.0 

94.6 

95.3 

95.0 

92.1 

92.2 

91.6 

40000.0 

93.5 

94.7 

94*2 

91.0 

91,8 

90.6 

OVERALL 
SPL  109.7 

108.7 

107.3 

105.4 

105.0 

104.5 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 11.54  pSl.  ATMOSPHERIC  PRESSURE  = 14.00  PSl 
RESERVOIR  TEMPERATURE  = 412.00  OEG.F#  CHAMBER  TEMPERATURE  = 57.00  DEG. 

RELATIVE  HUMIDITY  = 62.0  PERCENT 

gamma  = 1.390 

RUN  NUMBER  140 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.824 
TEMPERATURE  RATIO  TR  = i.687 
MACH  NUMBER  MJ  = 0.971 

JET  STATIC  TEMPERATURE  RATIO  TJ/T0  = 1.425 
JET  DENSITY  RATIO  DJ/Oo  = 0.702 
JET  VELOCITY  RATIO  VJ/A0  = 1.159 
JET  VELOCITY  Vj  = 1291.4  FPS 

TR/TJ  = 1.184 
DR/DO  = 1.082 
DR/DJ  = 1.541 

MASS  FLOW  = 1.489  POUNqS  PER  SECOND 
THRUST  = 60.73  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

phone 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90»0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

69.4 

71.7 

71.8 

71.0 

70.1 

67.7 

250.0 

73.2 

72.4 

71.8 

70.5 

69.8 

69.0 

315.2 

74.1 

74.0 

73*9 

72.9 

73.0 

72.5 

400.0 

76.9 

77.3 

76*2 

75.6 

75.8 

75.5 

500.0 

79.8 

79.0 

78*9 

79.0 

79.0 

78.7 

630.0 

82.1 

81.9 

81.6 

81.4 

81.5 

81.5 

800.0 

84.4 

84.7 

83*4 

82.3 

82.2 

81. 7 

1000.0 

86.9 

86.1 

84*6 

83.6 

82.5 

82.4 

1250.0 

89.3 

88.1 

86.7 

85.9 

85.0 

84.6 

1600.0 

90.6 

89.0 

87*6 

87.0 

85.9 

85.5 

2000.0 

91.8 

90.4 

89.1 

88.4 

87.1 

86*6 

2500.0 

92.2 

91.3 

89*8 

89.2 

88.4 

87.6 

3150.0 

93.3 

92.1 

90.7 

90.0 

89.1 

88.6 

4000.0 

93.8 

92.8 

91.5 

90.6 

89,8 

89.3 

5000.0 

93.8 

93.1 

91.9 

90.7 

90.1 

89.6 

6300.0 

94.3 

94.4 

92.5 

91.6 

90.8 

90.4 

8000.0 

94.5 

95.0 

91.7 

91.4 

90.6 

90.2 

10000.0 

95.0 

95.0 

91.9 

91.3 

90.7 

90.1 

12500.0 

95.3 

94.0 

92.2 

91.3 

90.7 

90.1 

16000.0 

93.8 

93.6 

90  *7 

90.6 

90.0 

89.3 

20000.0 

92.1 

93.7 

90.6 

90.0 

89.1 

88.8 

25000.0 

92.2 

92.4 

90.0 

89.3 

88 . 7 

88*6 

31500.0 

91.7 

92.5 

89*6 

88.7 

88.2 

88.3 

40000.0 

90,4 

92.3 

89*2 

88.6 

87.3 

88.4 

OVERALL 

SPL  105.3 

105.0 

102.9 

102.2 

101.4 

101.0 

135 


1/3 

octave 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO 

PHONE  phone  phone  PHONE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 
16  127.5  17  135.0  18  142.5  19  150.0 


200.0 

66.8 

66.2 

68.9 

68.7 

250.0 

69.4 

68.9 

70.2 

70.3 

315.2 

72.1 

70.8 

71.3 

72.4 

400.0 

74.4 

73.0 

73.0 

74.0 

500.0 

78.6 

76 . 8 

76*5 

75.6 

630.0 

82.2 

81.3 

79.0 

75.7 

800.0 

81.2 

80.4 

80*2 

78.3 

1000.0 

81.6 

80.5 

80*6 

79.4 

1250.0 

83.3 

82.9 

83*0 

80.7 

1600.0 

84.3 

83.7 

83.3 

82.6 

2000.0 

85 . 8 

85.7 

84*8 

83.2 

2500.0 

87.0 

86.5 

85*8 

84.4 

3150.0 

87.8 

87.4 

86.7 

85.4 

4000.0 

88.8 

88.1 

87.7 

85.9 

5000.0 

89.1 

88.2 

88*0 

86.4 

6300.0 

90.0 

89.3 

88*9 

87.4 

8000.0 

90.1 

89.7 

88*9 

87.4 

10000.0 

90.1 

89.6 

88.7 

86.9 

12500.0 

90.0 

89.5 

88*3 

86 . 4 

16000.0 

89.4 

88.6 

87.4 

84.8 

20000.0 

88 . 6 

87.6 

86.3 

83.3 

25000.0 

87.9 

86*8 

85*5 

82.0 

31500.0 

87,1 

86.1 

84.7 

80.7 

40000.0 

86.5 

85.9 

83.8 

79.5 

OVERALL 

SPL  100.5 

99.9 

99.0 

97.1 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.67  pSl,  ATMOSPHERIC  PRtSSURE  s 14.18  PSI 

RESERVOIR  TEMPERATURE  = 519.00  D£G.F»  CHAMBER  TEMPERATURE  = 80.00  DEG.F 

RELATIVE  HUmIOITY  = 52.0  PERCENT 
Gamma  = i.3eo 

RUN  NUMBER  27 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.Q47 
TEMPERATURE  RATIO  TR  = 1.813 
MACH  NUMBER  MJ  = 0.259 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.790 
JET  DENSITY  RATIO  DJ/Do  = 0.559 
JET  VELOCITY  RATIO  VJ/AO  = 0.347 
JET  VELOCITY  Vj  = 395.5  FPS 

TR/TJ  = 1.013 
DR/DO  = 0.578 
DR/OJ  = 1.034 

MASS  FLOW  = 0.355  POUNDS  PER  SECOND 
THRUST  = 4.34  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


ip  wi*s 


1/3  octave  sound  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ 

1 15.0 

2 22 

200.0 

57.0 

58*6 

250.0 

60.0 

60.3 

315.2 

64.8 

62.9 

400.0 

65 . 5 

66.0 

500.0 

67.6 

65.3 

630.0 

64.0 

65.0 

800.0 

65.8 

66.2 

1000.0 

63.9 

64.9 

1250.0 

62.0 

64.4 

1600.0 

58.9 

62 . 6 

2000.0 

56.7 

61.1 

2500.0 

53.8 

58*6 

3150.0 

50.7 

56.4 

4000.0 

51.6 

55.7 

5000.0 

50.4 

54.8 

6300.0 

50.1 

53.3 

8000.0 

49.8 

51.7 

10000.0 

49.9 

50.6 

12500.0 

49.7 

50.2 

16000.0 

48.1 

50.1 

20000.0 

47.2 

49.0 

25000.0 

47.9 

50.1 

31500.0 

49.6 

52.3 

40000.0 

52.2 

55.6 

OVERALL 

SPL  74.3 

74.9 

30.0 

4 37.5 

5 45 

56*2 

54.5 

54.7 

59*6 

56 . 9 

56.8 

64*0 

60.0 

60.3 

63.9 

61.9 

61.5 

64.9 

62.2 

62.4 

65»3 

63.5 

63*2 

65.6 

63.9 

63 . 5 

65.7 

64.1 

63.9 

65»6 

63.9 

64.1 

63.9 

62.4 

63.2 

63.0 

61.9 

62.6 

60  • 8 

60 . 6 

61.7 

59*1 

59.3 

60.6 

57*3 

58.2 

60.1 

55*3 

56.3 

59.1 

53.5 

55.0 

58.0 

52*4 

53 . 6 

56.8 

51.7 

52.2 

56.0 

5o*5 

51.7 

55.4 

49.8 

50.8 

54.6 

49*1 

50.2 

53.9 

49*3 

49.9 

53.6 

49*9 

50.3 

54.5 

51.7 

52 . 1 

57.2 

75*1 

73.5 

74,2 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


52.6 

54.6 

59.0 

60.6 
60 . 6 
61.9 
62.5 

62.5 

62 . 6 

62.3 

61.7 

61.0 
60.2 

59.3 
58*6 

57.5 

56.5 

55.8 

55.3 

54.6 
54.1 
53*8 

53.9 

54.3 


73,1 
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1/3  OCTAVE  SOUNo  pressure  level 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

51.5 

53.1 

5l.O 

51.0 

52.5 

52.1 

250.0 

53*8 

53.0 

52*4 

51.6 

51.8 

51.3 

315.2 

57.6 

57.0 

55.9 

55.2 

54,8 

55.0 

400.0 

59.0 

58.0 

56*4 

56.1 

55  s 5 

55.0 

500.0 

59.8 

58.7 

57.8 

57.2 

56.9 

56.0 

630.0 

60.8 

59.7 

5q.O 

58.1 

57.8 

57.0 

800.0 

61.0 

60*8 

59.3 

56.8 

58,6 

57.6 

1000.0 

61.8 

61.0 

59.8 

59.4 

59.0 

58.1 

1250.0 

61.6 

61.4 

60*2 

59.6 

59.6 

58.9 

1600*0 

61.7 

61*0 

t-n  . 1 
**u  » • 

59.2 

59.0 

58.4 

2000.0 

61.4 

cQ * S 

60.0 

59.3 

59.1 

58.5 

2500.0 

60.5 

60.2 

59.1 

55*6 

58.6 

58.1 

3150.0 

59.9 

59.5 

58*6 

58.3 

58.2 

57.6 

4000.0 

59.1 

59.1 

58.2 

57.5 

57.6 

56.9 

5000.0 

56.7 

58. 4 

57.3 

57.1 

57.1 

56*8 

6300.0 

57.3 

57.7 

56*5 

56.5 

56.7 

56.3 

8000.0 

57.0 

57.0 

55*7 

55.5 

56.1 

55*6 

10000.0 

57.0 

56.3 

55*0 

55.0 

55.6 

55.5 

12500.0 

55.9 

55*8 

54 « 6 

54*  5 

55,1 

55.1 

16000.0 

55.3 

55.3 

54*6 

54.1 

55.0 

54.9 

20000.0 

54.9 

54.8 

54*1 

53,3 

54.3 

54.0 

25000.0 

54.5 

54.4 

54*0 

53.0 

54.1 

53.4 

31500.0 

54.8 

54.1 

53*8 

53.0 

54.3 

53*1 

4000Q.0 

57.8 

54*4 

54.1 

53 . 6 

55,6 

53.4 

OVERALL 

SPL 

72.7 

72.1 

71.1 

70,6 

70.7 

70.0 
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SUPERSONIC  JET  EXHAUST  NOlSE 
MACH  ;UO  NOZZLE 


RESERVOIR  PRESSURE  = 0.67  pSl.  ATMOSPHERIC  PRESSURE  = 14.1a  PSl 

RESERVOIR  TEMPERATURE  = 495.00  DEG.F»  CHAMBER  TEMPERATURE  = 58.00  DEG.F 

RELATIVE  HUMIDITY  = 58.0  PERCENT 
gamma  = i.3ao 

RUN  NUMBER  213 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.047 
TEMPERATURE  RATIO  TR  = 1.844 
MACH  NUMBER  MJ  = 0.259 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.820 
JET  DENSITY  RATIO  OJ/DO  = 0,549 
JET  VELOCITY  RATIO  VJ/AO  = 0.350 
JET  VELOCITY  VJ  = 390.6  FPS 

TR/TJ  = 1.013 
DR/00  = 0.568 
DR/DJ  = 1,034 

MASS  FLOW  = 0.352  POUNDS  PER  SECOND 
THRUST  = 4.34  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

54.6 

57.0 

54*9 

53.3 

53.0 

54.4 

250.0 

56.7 

56.2 

54*6 

55.0 

55.2 

54.4 

315.2 

59.4 

58.9 

5a» 2 

57.7 

57.2 

57.5 

400.0 

60.3 

59.9 

57*8 

59.0 

57.5 

59.6 

500.0 

59.7 

59.0 

58*1 

58.2 

57.4 

56.9 

630.0 

61.2 

60.5 

59.3 

59.2 

58.4 

58.4 

aoo.o 

62.2 

61.5 

60  • 4 

59.5 

58.9 

58.9 

1000.0 

o2 . 0 

60.7 

60*1 

59.7 

58.6 

58.3 

1250.0 

ol . 8 

61.0 

60  • 6 

59.9 

59.0 

58 . 6 

1600.0 

61.3 

60.8 

59*8 

59.6 

59,5 

58.4 

2000.0 

61.1 

60.5 

59*9 

59.7 

58.8 

58.5 

2500.0 

60.7 

59.7 

59.3 

59.1 

58.5 

58.2 

3150.0 

59.9 

59.3 

5a  * 6 

58.7 

58.4 

57.9 

4000.0 

59.4 

58.9 

38*3 

58.1 

57.6 

57.0 

5000.0 

58.4 

58.3 

58*1 

57.7 

57.5 

56.7 

6300.0 

58.1 

58.3 

57.5 

57.5 

57.3 

56.9 

8000.0 

57.6 

58.2 

55*8 

56.4 

56.5 

56.2 

10000.0 

57.7 

57.6 

55.6 

55.6 

56.1 

55  * 6 

12500.0 

57.7 

56.3 

55*6 

55.4 

55.4 

55.1 

16000,0 

56.7 

56.5 

54*5 

54.8 

55.3 

54 . 6 

20000.0 

56.0 

56.8 

54.9 

54.5 

55.1 

54.3 

25000.0 

55.8 

55.1 

54.3 

54.0 

54.2 

53.7 

31500.0 

56.0 

55.5 

54.3 

54.0 

54.3 

■:3 ' 7 

40000.0 

55.2 

55 . 6 

54.2 

54.8 

54.3 

54.5 

OVERALL 

SPL 

73.1 

72.6 

7 i . 6 

71.4 

71.0 

70.8 

1*N 


m 


vBNffp'i1  ‘mu 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PH()N£  PHONE 

FREQ,  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

54.6 

56.7 

250.0 

54.7 

‘4.6 

315.2 

57.7 

57.1 

400.0 

58.2 

57.8 

500.0 

56.9 

56.1 

630.0 

57.8 

56.9 

800.0 

58.6 

58.1 

1000-0 

58.6 

57.2 

1250.0 

58.1 

56.g 

1600.0 

58.0 

56  * 6 

2000.0 

58.2 

56.7 

2500.0 

58.2 

56.7 

3150.0 

57.7 

56.4 

4000.0 

57.3 

56*0 

5000.0 

56.8 

55.2 

6300.0 

5o  • 6 

54.8 

8000.0 

56.0 

54.2 

10000.0 

55.4 

53.0 

12500.0 

54.9 

52.4 

16000.0 

54.5 

51.8 

20000.0 

54.4 

51.3 

25000.0 

53.1 

49.9 

31500.0 

52,6 

49.3 

40000.0 

52.3 

49.3 

OVERALL 

SPL  70.5  69.3 


0 18  142.5  19  150.0 


53- 

9 

55.6 

55. 

2 

53.6 

55. 

6 

56.2 

56 

8 

60,  i 

56- 

1 

55.8 

56 

4 

55.7 

56* 

a 

56.1 

56 

2 

55.5 

56 

3 

54.5 

55- 

.4 

53.9 

55 

>1 

53.3 

54 

.9 

52.8 

54 

.9 

52.3 

54< 

.5 

51.7 

53- 

6 

50.7 

53- 

3 

50.4 

52. 

.4 

49.6 

5l< 

.4 

48.6 

5o< 

4 

48.0 

5q 

1 

47.1 

4g. 

7 

46.9 

47 

6 

44,0 

46- 

5 

43.1 

45. 

9 

44.5 

68*0  67.3 
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supersonic  jet  exhaust  noise 

MACH  1.0  NOZZLE 

RtSERVOlR  PRESSURE  = 0.88  PSl,  ATMOSPHERIC  PRESSURE  = 14. 20  PSl 

RESERVOIR  TEMPERATURE  = 524.00  DEG.F.  CHAMBER  TEMPERATURE  = 08.00  DEG. 

RELATIVE  HUMIDITY  = 31.0  PERCENT 
gamma  = i.3ao 

RUN  NUMBER  41 

MICROPHONES  ARE  TwtLVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.q62 
TEMPERATURE  RATIO  TR  = 1.796 
MACH  NUMBER  MJ  = 0.296 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.766 
JET  DENSITY  RATIO  OJ/Dq  = 0.566 
JET  VELOCITY  RATIO  VJ/AO  = 0.394 
JET  VELOCITY  VJ  = 452,0  FPS 

TR/TJ  = 1.017 
DR/DO  = 0.591 
DR/DJ  = 1.045 

MASS  FLOW  = 0.40fl  POUNDS  PER  SECOND 
THRUST  = 5.66  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1A3 


1/3  octave  sounu  pressure:  level 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICk.i 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FPEO.  f 

/*>.  ANGLE 

NO.  ANGLf 

r jo  • angle 

NO.  ANGLE 

NO.  AN6LE 

NO.  A JG*-E 

M? 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

62.4 

0.0 

5 a 

7 

57.0 

56.7 

55*4 

250.0 

63.3 

0.0 

62 

6 

60.1 

59.9 

57.8 

315.2 

67.0 

0.0 

66 

0 

63.0 

62.9 

60.2 

400.0 

o9  • 4 

0.0 

57 

0 

64.9 

64,6 

62.4 

500.0 

72.1 

0.0 

6a 

7 

66.4 

L)8 . J 

64.1 

630.0 

69.0 

U.O 

69 

8 

67.2 

67.0 

65.5 

900. C 

71.0 

0.0 

70 

1 

66.2 

67.9 

66.2 

1000.0 

68.1 

0.0 

70 

1 

68.3 

68.1 

67.1 

1250.0 

o7 . 0 

0.0 

70 

1 

68.5 

68.6 

67.2 

1600.0 

64.2 

0.0 

6 a 

6 

67.4 

67.7 

67.0 

2000.0 

ol  .2 

0.0 

67 

4 

66.7 

67.6 

66.7 

2500.0 

59.0 

0.0 

65 

6 

65.3 

66 . 5 

65.9 

3150.0 

55.7 

o.o 

63 

6 

63.8 

65.5 

65.0 

4000.0 

56.6 

0.0 

62 

1 

62.7 

65.3 

64.2 

5000.0 

55.1.. 

0.0 

60 

0 

60.7 

63.8 

63.5 

6300.0 

54.5 

0.0 

58 

3 

59.2 

62.8 

62  • 6 

8000.0 

54.3 

0.0 

57 

0 

57.8 

61.2 

61.4 

10000.0 

54.5 

0.0 

55 

8 

56.9 

60.5 

61.0 

12500.0 

54.5 

o.o 

54 

4 

55.9 

59.9 

60 » 6 

16000.0 

52.6 

0.0 

53 

7 

55.1 

59.4 

60.1 

20000.0 

50.7 

0.0 

52 

5 

54.0 

58.1 

59.3 

25000.0 

51.0 

o.o 

52 

4 

53.4 

57.7 

58.9 

31500.0 

52.1 

0.G 

51 

9 

52.5 

57.0 

58.1 

400  00.0 

54 . 9 

o.o 

52 

8 

53.5 

57.5 

57.7 

OVERALL 

SPL 

78.7 

116*6 

7g.2 

77.7 

78.4 

77.4 

)kk 
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1/3  octave  sound  pressure  level 

CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

micro 

CENTER 

PHONE 

phone 

PHoNE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  7 

60.0 

8 67.5 

9 75.0 

200.0 

5h.  3 

54.1 

53.1 

250.0 

56.2 

55.3 

54  * 8 

315.2 

58.6 

57.5 

57*0 

400.0 

61.4 

60.0 

59*2 

500.0 

62.7 

61.5 

60.9 

630.0 

64.1 

62.5 

62*  1 

800.0 

65.2 

63.9 

62*8 

1000.0 

o5.8 

64.4 

63.5 

1250.0 

65.9 

65.2 

64*1 

1600.0 

66.1 

65.0 

63.9 

2000.0 

66.0 

65.1 

63*9 

2500.0 

65.3 

64,6 

63  • 6 

3150.0 

64.6 

63.9 

63*2 

4000.0 

04.2 

63.7 

62*6 

5000.0 

63.5 

63.0 

6l  .7 

6300.0 

62.8 

62.5 

60  • 9 

8000.0 

61.8 

61.5 

60  • 3 

10000.0 

bl . 3 

61.1 

59*8 

12500.0 

60.7 

60.6 

59  * 3 

16000.0 

60 . 3 

60.5 

59»5 

20000.0 

59.5 

59.5 

58*9 

250G0.0 

59.0 

58.8 

58*6 

31500.0 

58.1 

57.9 

58  • 0 

4GQ0Q.Q 

58.6 

57.7 

57*6 

OVERALL 

SPL 

76.8 

76.0 

75*0 

MICRO 
PHONE 
. ANGLE  NO 
82.5  11 


52.6 

54.0 

56.9 

58.0 

60.1 

61.5 

61.9 

63.0 

63.6 
63.5 

63.5 

63.1 

63.0 

62.5 

61.7 

61.2 
60.2 

59.9 
59.4 

58.8 

57.8 
57.2 

56.1 
55.7 


'4.5 


MICRO 
PHONE 
, ANGLE  no 
90.0  12 


53.9 

54.3 
55.8 

57.5 

59.4 
b0.7 

61.3 

62.5 

63.3 

63 . 3 

63.4 

63.0 

62.6 
62.2 

61.6 
61 » 1 
60  • 3 

60.0 

59.4 
59.3 
56.2 

57.6 

56 .6 

57.1 


74.4 


MICRO 

PHONE 

. angle 

97.5 


54 . 0 

53. 8 
5b. 1 

56.8 

58.8 
6G . 5 

61.0 

61.7 

62.7 
62.4 

62.4 
62.1 
62.0 

61.7 
61.1 

60.9 

60.3 
60.2 

59.7 

59.5 

58.4 

57.8 

56.6 
56.0 


73.9 
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i j.injiimu" 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.68  PSl#  ATMOSPHERIC  PRESSURE  = 14.18  PS I 

RESERVOIR  TEMPERATURE  = 500.00  DEG.F t CHAMBER  TEMPERATURE  = 58.00  DEG.F 

RELATIVE  HUMlOlTY  = 58.0  PERCENT 
gamma  = i.3ao 

RUN  NUMBER  214 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.062 
TEMPERATURE  RATIO  TR  = 1.853 
MACH  NUMBER  MJ  = 0.297 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.823 
JET  DENSITY  RATIO  OJ/DO  = 0.549 
JET  VELOCITY  RATIO  VJ/AO  = 0.4QO 
JET  VELOCITY  Vj  = 446,8  FPS 

TR/TJ  = 1.017 
DR/DO  = 0.573 
DR/DJ  = 1.045 

MASS  FLOW  = 0.402  POUNqS  PER  SECOND 
THRUST  = 5.67  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

HZ 

10  82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

56.3 

57. 

2 

56 

6 

54.4 

55.4 

55.6 

250.0 

57.5 

57. 

6 

56 

7 

55.9 

56.7 

56*4 

315.2 

59.7 

59. 

6 

59 

3 

59.4 

59.0 

58 . 6 

400.0 

61.4 

61. 

5 

60 

0 

60.6 

59.5 

60.7 

500.0 

62.1 

61. 

3 

61 

5 

60.9 

60.3 

59.9 

630.0 

64.2 

63. 

4 

62 

6 

62.0 

61.5 

61.7 

800.0 

65.5 

64  • 

2 

63 

2 

62.8 

62.3 

62.0 

1000.0 

b5 . 1 

64. 

0 

63 

9 

63.2 

62.3 

62.1 

1250.0 

65.2 

64. 

2 

64 

3 

64.0 

62.9 

62 . 6 

1600.0 

64.7 

63. 

8 

64 

1 

63.5 

63.0 

62.6 

2000.0 

64.8 

64. 

4 

64 

7 

63.8 

62.9 

63.1 

2500.0 

64.4 

63. 

7 

64 

0 

63.4 

62.7 

62.8 

3150.0 

63.8 

63. 

1 

63 

6 

63.2 

62.1 

62.3 

4000.0 

63.2 

63. 

1 

63 

2 

62.7 

61.8 

61.8 

5000.0 

62 . 3 

62. 

3 

62 

8 

62.0 

61.4 

61.3 

6300.0 

bl  .6 

62. 

3 

62 

3 

61.7 

61.4 

61.5 

8000.0 

61.3 

62. 

1 

60 

6 

60*8 

60.3 

60 . 6 

10000.0 

61.4 

61. 

3 

60 

2 

60.1 

59.8 

60.1 

12500.0 

61.3 

59. 

8 

60 

3 

59.7 

59.5 

59.6 

16000.0 

59.8 

59. 

9 

59 

1 

59.2 

59.0 

58.9 

20000.0 

58,7 

60. 

0 

59 

3 

58.7 

58.4 

58.5 

25000.0 

59.1 

58. 

6 

58 

8 

58.3 

57.7 

58.2 

31500.0 

59.3 

59. 

1 

58 

9 

58*2 

57.7 

58.5 

40000.0 

58.6 

59. 

3 

59 

2 

58.7 

57.4 

59.2 

OVERALL 

SPL 

76.3 

75.8 

75*6 

75.1 

74.5 

74.6 

H»7 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 


OCTAVE  MICRO  MICRO  MIcRQ  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135.0 

18  142.5 

19  150 

200.0 

55.7 

57.2 

55 

5 

56.5 

250.0 

56.2 

55.3 

55 

2 

54.6 

315.2 

58.3 

57.8 

56 

6 

56.3 

400.0 

59,7 

59.8 

59 

3 

61*5 

500.0 

59.3 

58.7 

58 

4 

57.5 

630.0 

61  • 3 

59. a 

58 

7 

57.7 

800.0 

61.9 

60.5 

59 

0 

58.5 

1000.0 

62.3 

60.5 

59 

3 

58.3 

1250.0 

62.1 

60.3 

59 

3 

57.6 

1600.0 

ol . 9 

59.8 

58 

6 

56. 0 

2000.0 

62.2 

60.4 

59 

2 

56.7 

2500.0 

62.0 

60.3 

58 

6 

56 . 2 

3150.0 

62.2 

60.1 

5fl 

4 

55.7 

4000.0 

61.8 

60.0 

58 

2 

54.7 

5000.0 

61.1 

59.1 

57 

1 

53.7 

6300.0 

60.8 

58*8 

56 

7 

53.7 

8000.0 

60.1 

58.2 

55 

6 

52.7 

10000.0 

59.7 

57.3 

54 

7 

51.6 

12500.0 

59.1 

56.5 

53 

8 

50.0 

16000.0 

58.6 

56.0 

53 

4 

49.9 

20000.0 

58.0 

55 . 0 

53 

0 

49.3 

25000.0 

57.2 

53*8 

51 

4 

46.9 

31500.0 

o6, 8 

53.4 

5q 

6 

45.7 

40000.0 

56.6 

53.2 

4g 

6 

45.9 

OVERALL 

SPL 

74.1 

72.3 

70»9 

69.5 
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supersonic  jet  exhaust  noise 
MACH  l.o  NOZZLE 


RESERVOIR  PRESSURE  = 1.39  PSl,  ATMOSPHERIC  PRESSURE  = 14.20  PSl 

RESERVOIR  TEMPERATURE  = 533.00  DEG.F#  CHAMBER  TEMPERATURE  = 08.00  OEG.F 

RELATIVE  HUMIDITY  = 3l,o  PERCENT 
GAMMA  = 1.380 

RUN  NUMBER  42 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  Pr  = 1.098 
TEMPERATURE  RATIO  TR  = 1.812 
MACH  NUMBER  MJ  = 0.370 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.766 
JET  DENSITY  RATIO  DJ/Dq  = 0.566 
JET  VELOCITY  RATIO  VJ/AO  = 0.492 
JET  VELOCITY  Vj  = 564*6  FPS 

TR/TU  = 1.026 
DR/DO  = C SQo 
DR/OJ  = 1 J70 

MASS  FLOW  = 0.510  POUNDS  PER  SECOND 
THRUST  = 0.84  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


l*»9 


j 

L 


1/3  OCTAVE  SOUfMC  PRESSURE  LEVEL 


1/3 


OCTAVE 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

200.0 

66.9 

66*4 

250.0 

08  • 9 

69.5 

315.2 

71.7 

71.4 

400.0 

73.7 

75.6 

500.0 

77.4 

76.0 

630.0 

75.3 

76.8 

800.0 

77.8 

78.6 

1000.0 

76.0 

77.3 

1250.0 

74.3 

76.8 

1600.0 

71.5 

74.8 

2000.0 

69.6 

73.0 

2500.0 

66.7 

70.6 

3150.0 

64.5 

68.4 

4000. 0 

64.2 

67.6 

5000.0 

62.7 

65.9 

6300.0 

62.1 

64.2 

8000.0 

61.2 

62.4 

10000.0 

61.3 

60.2 

12500.0 

61.4 

59.5 

16000.0 

59.5 

59.4 

20000.0 

57.3 

57.4 

25000.0 

57.1 

57,4 

31500.0 

57.7 

58.0 

40000.0 

60.5 

60.4 

OVERALL 

SPL 

84.9 

86.2 

MICRO 

MICRO 

MICRO 

phone 

PHONE 

PHONE 

1.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

. 30.0 

4 37.5 

5 45.0 

63.3 

61.6 

61.2 

67*3 

65.5 

63.7 

73.0 

68.8 

67.4 

72*9 

71.0 

69.7 

75*0 

72.5 

71.6 

76*4 

74.2 

72.6 

77*3 

74.9 

74.3 

77*4 

75.6 

75.0 

77.6 

76.0 

75.7 

75*6 

74.6 

75.0 

74.7 

74.4 

75.1 

73*2 

72.9 

74.2 

7i  .4 

71.8 

73.3 

69*9 

70.5 

72.9 

67*9 

68.4 

71.5 

65*9 

66.9 

70,7 

64.I 

65.4 

69.0 

63.I 

64.1 

68.0 

61.5 

62.7 

67.0 

60 » 5 

61.6 

65.9 

58*8 

60.3 

64.5 

58*1 

59.2 

63.6 

56*8 

57.7 

62.3 

56*4 

57.3 

61,6 

86  • 2 

84.8 

85.3 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


59.2 
61.6 

65.4 

67.6 

69.3 

71.0 

72.2 

73.3 

74.1 
73.9 

73.9 

73.5 

72.7 

72.4 

71.4 
70.3 

69.2 

68.5 

67.6 

66.7 
65.6 

64.9 

63.9 

63.3 


84.2 
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1/3  octave  sound  pressure  level 

CONTINUED 


octave  micro  micro  micro  micro  micro  micro 

CENTER  PHONE  PHONE  „0  .MOLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  . u 90>0  12  97.5 

H7  7 60.0  8 °7»5  9 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

800.0 
1000.0 

1250.0 

1600.0 
2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 
10000.0 

12500.0 

16000.0 
20000.0 

25000.0 

31500.0 

40000.0 


57.4 

59.8 

63.2 

65.9 

67.8 

69.3 

70.6 

71.6 

72.5 

72.5 

72.8 

72.3 

71.9 

71.5 

70.9 

70.4 

69.2 

68.7 

68.0 

67.3 

66.4 

05.8 
64.7 

64.4 


57.8 

59.0 

61.8 

63.8 

66.2 

67.9 

69.0 

70.2 

71.6 

71.5 

71.9 

71.5 

71.1 

71.1 

70.5 

70.0 

69.1 

68.5 

67.8 

67.4 

66.3 

65.4 

64.2 

63.7 


56*6 

58*0 

61.3 
62*5 
65  * 0 
66*5 
68*1 

69.4 
70*2 
70*3 
70*6 
70.2 
7q»  1 
7q  * 4 

69.4 

68.7 

67.9 

67*1 

66*6 

66*4 

65.5 
65*0 
64*1 
63*4 


56.1 

57.2 

60.3 

61.9 

64.0 

66.1 

67.2 

68.4 

69.6 

69.6 

69.9 

69.8 

69.9 

69.7 

69.1 

68.7 

67.5 

66.9 

66.3 

65.6 

64.5 

63.8 

62.3 

61.3 


57.0 

58.0 

60.2 

61.7 

63.8 

66.0 

67.1 

68.2 

69.0 

69.7 

69.9 

69.8 

69.7 

69.7 

69.1 

68 . 7 

67.8 

67.2 
66  * 5 
66 . 1 

64.9 
64.1 

62.9 

62.4 


64.8 
66  * 0 

66.9 

68.4 
68  * 5 

68.8 

68.8 

68.8 

68.7 

68.4 

68.1 

67.4 

67.2 

66.7 

66.4 

65.0 

64.0 

62.5 

61.5 


OVERALL 

SPL 


83.3 


82.5 


81.4 


80.8 


80.9 


80.1 


SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.39  pSl*  ATMOSPHERIC  PRESSURE  = 14.18  PSl 

RESERVOIR  TEMPERATURE  = 510.00  DEG.F»  CHAMBER  TEMPERATURE  = 58.00  OEG.F 

RELATIVE  HUMIDITY  = 58.0  PERCENT 
gamma  = i.380 

run  number  215 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.098 
TEMPERATURE  RATIO  TR  = 1.873 
MACH  NUMBER  MJ  = 0.371 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  r 1.825 
JET  OENSITY  RATIO  OJ/DO  = 0.548 
JET  VELOCITY  RATIO  VJ/aQ  = 0.501 
JET  VELOCITY  Vj  = 558.4  FPS 

TR/TJ  = 1.026 
DR/DO  = 0.586 
DR/DJ  = 1.070 

MASS  FLOW  = 0.502  POUNDS  PER  SECOND 
THRUST  = 8.85  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVt 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

phone 

phone 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

no.  angle 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGl 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120 

200.0 

56.8 

53.7 

58.5 

57.5 

57.2 

57.3 

250.0 

59.4 

59.6 

5e.2 

58.5 

60.0 

58 . 6 

315.2 

61.8 

62.3 

61.8 

60.9 

61.5 

61.6 

400.0 

64.2 

64.1 

63*3 

63.6 

62.5 

63.1 

500.0 

66.7 

65.6 

64.9 

65.3 

64.1 

63.8 

630.0 

t>8«6 

68.0 

66 . 3 

65.9 

65.9 

65.8 

800.0 

70.8 

69.2 

67.8 

67.0 

67.6 

66 . 6 

1000.0 

70.9 

69.4 

6e»4 

68.1 

67.6 

66.6 

1250.0 

72.0 

70.3 

69.9 

69.2 

68.8 

68.1 

1600.0 

71.7 

70.8 

69  * 6 

69.3 

69,0 

68.2 

2000.0 

71.5 

71.0 

70*0 

69.6 

69.1 

68  • 6 

2500.0 

72.0 

71.2 

69.9 

69.5 

69.6 

68.7 

3150.0 

71.8 

70*6 

69.8 

69.6 

69.0 

68.7 

4000. 0 

71.2 

70.5 

69.8 

69.4 

68.9 

68.5 

5000.0 

70.2 

70.1 

69.4 

68.9 

68.7 

67.9 

6300.0 

69.8 

70.2 

6e»8 

68.5 

68.4 

68.0 

8000.0 

69.3 

70.1 

67.2 

67.7 

67.6 

66.9 

10000.0 

69.3 

69.3 

66*8 

66.8 

66.9 

66.2 

12500.0 

69.1 

67.6 

66.7 

66.4 

66.5 

65.9 

16000.0 

67.6 

67.3 

65.3 

65.8 

65.7 

65*3 

20000.0 

65.9 

67.2 

65.3 

65.3 

65.1 

64.6 

25000.0 

66.4 

65.9 

64*8 

64.8 

64.6 

64.2 

31500.0 

66.6 

66*4 

64.8 

64.9 

64.4 

64.4 

40000.0 

66.0 

66.5 

65.O 

65.4 

64.1 

65.0 

OVERALL 

SPL 

83. 0 

82.4 

81.1 

80.9 

80.6 

• 

O 

CO 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

FREQ.  NO 

, ANGLE 

NO.  ANGLE 

NO.  angle 

NO,  ANGL 

HZ  lb 

127.5 

17  135.0 

18  1*2.5 

19  150. 

200.0 

56.5 

58.0 

56.7 

58.1 

250.0 

58.8 

58*3 

57*7 

57.7 

315.2 

61.2 

59.8 

59.0 

59.4 

400.0 

62.7 

61.8 

62*2 

61,9 

500.0 

63 . 3 

62.5 

62*4 

61,4 

630.0 

65.7 

64.8 

63*2 

62.4 

800.0 

66.4 

65.2 

64.2 

63.0 

1000.0 

66.6 

65  « 4 

64.3 

63.7 

1250.0 

67.7 

66.0 

64.7 

63.0 

1600.0 

67.7 

65.8 

64.3 

62.7 

2000.0 

66.2 

66.7 

64*8 

62.8 

2500.0 

68.5 

66.7 

64  » 8 

62.7 

3150.0 

68.4 

66.5 

64*9 

62.3 

4000.0 

68 . 3 

66.4 

64.9 

61.8 

5000.0 

67.9 

65.6 

64.I 

60.9 

6300.0 

67.6 

65.8 

63.3 

61.3 

8000.0 

b6.9 

65.0 

62*5 

59.8 

10000.0 

66.1 

63.9 

6i»6 

58.8 

12500.0 

65.5 

63.3 

60«5 

58 . 2 

16000.0 

65.0 

62.6 

59*9 

56.8 

20000.0 

64.2 

61.7 

58*9 

55.7 

25000.0 

63.5 

60.9 

58*1 

54.4 

31500.0 

63.1 

60.4 

57.7 

53.4 

40000.0 

63.2 

60.5 

57.1 

52.7 

OVERALL 

SPL 

79.8 

78.0 

76.3 

74.5 

15* 


supersonic  uet  exhaust  noise 

MACH  1,0  NOZZLE 

HESERvOIRVTEmpppatiSbcE  = 2'04  PSl*  a™0SPHERIC  PRESSURE  = 14. 20  PSI 

EStRvOIR  TEMPERATURE  = 544.00  DEG.F.  CHAMBER  TEMPERATURE  - ofl  n*  nFr  c 

RELATIVE  HUMIDITY  = 31.0  PERCENT  86,00  °EG*F 

Gamma  = 1.380 

RUN  number  43 

MICROPHONES  ARE  TWELVE  F£ET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  Pr  = 1.144 
TEMPERATURE  RATIO  TR  = 1.832 
MACH  NUMBER  MU  = 0.443 

Jfl  ,^TATIC  temperature  ratio  tu/to  = i.766 
UET  DENSITY  ratio  DU/Qo  = 0.566 
UET  VELOCITY  RaTio  VU/aO  - 0.592 
UET  VELOCITY  Vu  = 678.8  FPS 

TR/TU  = 1.038 
DR/DO  = 0.624 
OR/DU  x 1.102 

t£uL^L°W  = 0,613  POON0S  PER  SECOND 
THRUST  = 12,77  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE  MICRO 
CENTER  PHONE 
FREQ.  NO.  ANGLE 


HZ  1 

15 

200.0 

70.7 

250.0 

73.6 

315.2 

78.1 

400.0 

79.8 

500.0 

82.8 

630.0 

61.8 

800.0 

84.4 

1000.0 

62.6 

1250.0 

80.5 

1600.0 

77.6 

2000.0 

75.4 

2500.0 

73.1 

3150.0 

70.3 

4000.0 

70.0 

5000.0 

66.1 

6300.0 

67.7 

8000.0 

66.9 

10000.0 

67.0 

12500.0 

67.0 

16000.0 

65.1 

200C0.0 

62.5 

25000.0 

61.2 

31500.0 

60.4 

40000.0 

61.0 

OVERALL 

SPL 

91.1 

MICRO  MICRO 

PHONE  PHONE 

NO.  ANGLE  NO.  AN6LE 
2 22.5  3 30.0 


71. 

7 

68 

3 

73. 

7 

71 

9 

75. 

6 

76 

1 

80. 

5 

77 

8 

80. 

8 

80 

2 

82. 

1 

82 

2 

84. 

5 

83 

2 

83. 

4 

83 

5 

83. 

0 

83 

4 

80. 

7 

81 

7 

78. 

>8 

80 

6 

76. 

.8 

78 

6 

74. 

.8 

76 

4 

74. 

>0 

75 

4 

72, 

.3 

73 

4 

70 

• 8 

71 

2 

69, 

,2 

68 

7 

67, 

1 

68 

0 

66 

0 

66 

6 

65. 

4 

65 

4 

63. 

.4 

63 

7 

63. 

3 

62 

8 

64- 

>1 

61 

6 

66 

-2 

61 

4 

91.8  91.8 


MICRO 

MICRO 

PHONE 

PHONE 

. ANGLE 

NO.  ANGLE 

j7*5 

5 45.0 

65.5 

65.0 

69.0 

67.5 

72.2 

71.0 

75.2 

73.4 

77.4 

75.6 

79.3 

78.0 

80.9 

79.0 

81.4 

80.1 

82.0 

80.9 

81.4 

80.6 

80.8 

80.7 

79.4 

80.1 

78.3 

79.5 

77.0 

79.1 

74.9 

77.8 

73.7 

76.8 

72.0 

75.2 

70.6 

74.1 

69.3 

72.9 

68.2 

71.9 

66 . 6 

70.4 

65.5 

69.3 

64.0 

67.9 

63.5 

67.2 

90.8 

90.7 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


62.3 

65.7 
68.5 

71.4 
73.2 

75.5 

77.1 

78.2 

78.8 

79.4 

79.8 
79.1 

78.7 

78.4 

77.5 

76.7 

75.4 

74.7 

73.7 
72*8 

71.5 

70.6 
69.5 

68.8 


89.7 
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1/3  octave  sound  pressure  level 

CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE, 

phone 

PHONE 

PHONE 

phone 

PHONE 

FREO.  NO.  ANGLE 

no.  angle 

no.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

59.5 

60.2 

59*  0 

58 . 6 

59.0 

59.3 

250.0 

63 . 5 

62.1 

6o  * 6 

60.4 

60.6 

59.6 

315.2 

65.9 

64.8 

63*4 

63.6 

62.7 

62.5 

400.0 

68.9 

67.4 

65*8 

65.0 

64.8 

63.4 

500.0 

70.4 

69.5 

6a« 3 

67.3 

66.8 

65.9 

630.0 

73.0 

71.2 

7o  • 1 

69.3 

68.4 

68.3 

800.0 

74.6 

73.5 

71.8 

70.9 

70.2 

69.8 

1000.0 

75.9 

74.7 

73*3 

72.1 

71.6 

71.2 

1250.0 

76.7 

76.1 

74*8 

73.7 

73.2 

72.6 

1600.0 

77.3 

76.3 

75  * 3 

74.1 

73.5 

72.8 

2000.0 

78.1 

77.2 

75*7 

74.8 

74.0 

73.3 

25CO.0 

77.7 

77.2 

75.7 

74.8 

74.1 

73.4 

3150.0 

77.5 

77.1 

75.7 

75.2 

74.5 

73.9 

4000.0 

77.6 

77.2 

75.9 

75.1 

74.4 

74.1 

5000.0 

77.1 

76.8 

75*1 

75.0 

74.3 

73.8 

6300.0 

76.7 

76.4 

74.6 

74.7 

74.0 

73.7 

8000.0 

75.8 

75.4 

73.9 

73.6 

72.9 

72.9 

10000.0 

75.3 

74.9 

73*2 

73.1 

72.5 

72. e 

12500.0 

74.8 

74.2 

72*6 

72.3 

71.8 

72.2 

16000.0 

74.2 

73.9 

72*4 

71.5 

71.5 

71.6 

20000.0 

73.2 

72.7 

71.3 

70.3 

70.5 

70.1 

25000.0 

72.8 

71.8 

7l  *0 

69.3 

69.7 

69.1 

31500.0 

72.0 

70.5 

69.9 

67.6 

68.5 

67.5 

40000.0 

72,3 

69.7 

68*7 

66.2 

68.2 

66.1 

OVERALL 

SPL 

88.8 

H 

• 

CO 

CO 

8b  * 6 

85.9 

85.4 

85.0 

1r7 


supersonic  jet  exhaust  noise 
MA-H  l.o  NOZZLE 

RESERVOIR  PRESSURE  ^ 2.04  pSl»  ATMOSPHERIC  PRESSURE  = 14.10  PSI 

RESERVOIR  TEMPERATURE  = 520.00  DEG.F#  CHAMBER  TEMPERATURE  = 58,00  OEG.F 

RELATIVE  hUMlDITY  = 58.0  PERCENT 
gamma  = i,3so 

RUN  NUMBER  216 

MICROPHONES  ARE  TWELVE  PEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.i44 
TEMPERATURE  RATIO  TR  = 1.892 
MACH  NUMBER  MJ  = 0.445 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.823 
JET  DENSITY  RATIO  OJ/Oo  = 0.549 
JET  VELOCITY  RATIO  VJ/aO  = 0.602 
JET  VELOCITY  Vj  = 671.1  FPS 

TR/TJ  = 1.038 
DR/DO  = 0.605 
DR/DJ  = 1.102 

MASS  FLOW  = 0.&04  POUNqS  PER  SECOND 
THRUST  = 12.79  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

phone 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

58.4 

60.2 

61.0 

58.7 

58,9 

57.9 

250.0 

61.0 

61.0 

60*8 

60.5 

61.0 

60.5 

315.2 

62.9 

63.7 

64.O 

63.4 

62.9 

62.1 

400.0 

65.5 

66.1 

64.9 

65.1 

64.4 

64.7 

500.0 

67.8 

68.1 

67.8 

66.5 

65.9 

65*6 

630.0 

70.8 

70.3 

69*8 

68.2 

68.4 

68.1 

600.0 

73.1 

72.4 

70.7 

70.6 

69.4 

69.5 

1000.0 

74.0 

73.0 

71.8 

71.7 

70.1 

69.8 

1250.0 

75.1 

73.7 

73*6 

72.7 

71.6 

71.5 

1600.0 

75.3 

74.5 

73.9 

73.2 

72.2 

72.1 

2000.0 

75.4 

75.1 

74.7 

73.9 

72.8 

72.3 

2500.0 

75.8 

75.2 

74.2 

73.9 

73.1 

72.fi 

3150.0 

75.8 

75.3 

74*4 

74.0 

73.2 

72.9 

4000.0 

75.6 

75.2 

74.7 

73.7 

72.9 

72.6 

5000.0 

74.9 

75.0 

74.5 

73.4 

72.7 

72.2 

6300.0 

73.9 

75.3 

74.0 

73.3 

72.9 

72.3 

8000.0 

73.9 

74.9 

72.4 

72.4 

71.7 

71.4 

10000.0 

73.8 

74.2 

72.1 

71.8 

71.0 

70.7 

12500.0 

73.7 

72.3 

71*9 

71.1 

70.7 

70.2 

16000.0 

72.0 

72.1 

70.4 

70.5 

70.1 

69.7 

20000.0 

70.4 

71.9 

70.5 

69.7 

69.4 

69.1 

25000.0 

70.8 

70.4 

69*8 

69.2 

68.7 

68.7 

31500.0 

70.7 

70*6 

69.8 

69.0 

68  • 5 

68. e 

40000.0 

70.1 

70*6 

69.8 

69.3 

68  % 1 

69.2 

OVERALL 

SPL 

86.7 

86.6 

85*6 

85.0 

84.2 

84.0 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

16  127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

57.0 

59. 

7 

57 

9 

59.9 

250.0 

oO  • 3 

60. 

2 

59 

8 

59.9 

315.2 

61.8 

62. 

0 

61 

0 

60.9 

400.0 

63.6 

64. 

1 

63 

9 

64.2 

500.0 

65.6 

64. 

9 

64 

5 

64.4 

63C.0 

67.6 

67. 

9 

66 

1 

65.4 

800.0 

68.6 

68. 

6 

67 

3 

66.9 

1000.0 

69.4 

69. 

3 

6a 

6 

67.5 

1250.0 

70.6 

70. 

4 

68 

8 

67.5 

1600.0 

70.7 

70. 

1 

68 

6 

67.9 

2000.0 

71.6 

71. 

0 

69 

7 

68.0 

2500.0 

72.0 

71, 

5 

69 

6 

68.1 

3150.0 

72.2 

71, 

6 

69 

7 

68.1 

4000.0 

72.1 

71, 

6 

69 

7 

67.6 

5000.0 

71.9 

71 

1 

69 

1 

66.9 

6300.0 

71.9 

70, 

8 

69 

0 

66.9 

8000.0 

71.0 

70 

4 

67 

6 

65.9 

10000.0 

70.4 

69, 

5 

66 

5 

64.9 

12500.0 

69.9 

68 

9 

65 

8 

64.4 

16000.0 

69.3 

68, 

2 

65 

0 

63.2 

20000.0 

68.8 

67, 

2 

64 

1 

61.9 

25000.0 

o7  • 9 

66, 

3 

63 

5 

60.8 

31500.0 

o7 . 4 

65 

9 

63 

0 

59.9 

40000.0 

67.2 

66, 

1 

62 

6 

59.0 

OVERALL 

SFL 

83.3 

82.7 

80 .7 

79.3 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.82  pSl,  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATJRE  = 557.00  DEG.F*  CHAMBER  TEMPERATURE  = 88.00  DtG.F 

RELATIVE  HUMIDITY  = 31.0  PERCENT 
GAMMA  = 1.380 

RUN  NUMBER  44 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.l9g 
TEMPERATURE  RATIO  TR  = 1.856 
MACH  NUMBER  MJ  = 0.519 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.766 
JET  DENSITY  RATIO  OJ/Do  = 0,566 

jet  vflocity  ratio  vj/ao  = o.689 

JET  VELOCITY  Vj  = 791.1  FPS 

TR/TJ  = 1.051 
OR/DO  = 0.64e> 

DR/DU  = 1.140 

MASS  FLOW  = 0.715  POUNDS  PER  SECOND 
THRUST  = 17.35  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1 

1/3 

OCTAVE 

MICRO 

MICRO 

I 

CENTER 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

ir 

\ 

HZ 

1 15.0 

2 22.5 

1 

f: 

200.0 

74.6 

73.9 

r 

* 

250.0 

77.3 

77.0 

315.2 

81.4 

79.4 

S’ 

400.0 

83.4 

83.7 

T; 

500.0 

87.1 

84.5 

s 

i 

630.0 

86.1 

86.8 

r, 

800.0 

89.0 

89.2 

- 

1 

1000.0 

88.0 

89.0 

1250.0 

86.7 

88.9 

1 

1600.0 

83.7 

86.6 

e 

2000.0 

81.0 

84.6 

r- 

2500.0 

78.2 

82.3 

t 

3150.0 

75.8 

80.2 

3 

t 

4000.0 

75.4 

79.1 

b 

[■? 

5000.0 

73,4 

77.1 

6300.0 

72.9 

75*7 

1 


t 


B 


m 


Bt 


MICRO 

PHONE 


MICRO 

PHONE 


MICRO 

PHONE 


30.0  4 37.5  5 45.0 


6000.0 

10000.0 

12500.0 

16000.0 
20000.0 
25000.0 

31500.0 

40000.0 


OVERALL 

SPL 


71.8 

71.8 

71.7 

69.9 
66  • 7 

64.8 

63.0 

62.2 


95.9 


73.8 

71.9 

70.7 

69.8 

67.4 
66.6 
66.1 
66*8 


96.8 


70*4 
75*0 
79*9 
80.7 
83*4 
86*1 
88*3 
89  • 4 
89*5 
87*9 
86*6 
84*6 
82*9 
8l«8 
7g.8 
77*9 

76.3 
75  * 0 
73*3 
71.9 
7o»0 
68*8 
67*1 

65.5 


97*3 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 


90.8 


67.4 

71.0 

73.9 

77.0 

79.9 

82.1 

83.8 

85.3 

86.4 

86 . 3 

86.5 

85.9 

85.6 

85.3 

84.0 

82.7 

81.5 

80.5 

79.1 

77.9 

76.1 
75.0 

73.3 

71.8 


96.3 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


65.6 

66 . 3 

71.0 

73.8 

75.7 

78.0 

80.1 

81.6 

82.7 

83.3 

83.6 

83.5 

83.2 

82.9 

82.4 

81.9 

80.8 

80.2 

79.3 

78.6 

77.5 

77.0 

76.0 

75.7 


94.1 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

CENTER 

FREQ, 


H2 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE 

NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
7 60.0  8 67 • 5 9 75. 0 10 


MICRO 
PHONE 
, ANGLE  NO 
82.5  11 


MICRO 
PHONE 
, ANGLE  NO 
90.0  12 


MICRO 

PHONE 

, angle 

97.5 


200.0 

63  • 6 

250.0 

66.2 

315.2 

68.2 

400.0 

71.0 

500.0 

73.3 

630.0 

75.5 

800.0 

77.0 

1000.0 

79.3 

1250.0 

80. 1 

1600.0 

81.0 

2000.0 

al.6 

2500.0 

81.9 

3150.0 

81.8 

4000.0 

82.0 

5000.0 

81.7 

6300.0 

81.6 

8000.0 

80.8 

10000.0 

80.5 

12500.0 

79,8 

16000.0 

79.0 

20000.0 

76.0 

25000.0 

77.5 

31500.0 

76,3 

40000.0 

76.2 

62.2 

61.9 

64.9 

63  • 6 

66.8 

66*3 

69.8 

68*2 

72.5 

70*8 

74.2 

73.4 

76.4 

75*0 

78.2 

76.5 

79.9 

78-2 

80.4 

78*8 

81.2 

7g.8 

81.5 

80 . 0 

81*6 

80*2 

81.9 

80*5 

81.8 

80.1 

81.2 

79*8 

80.6 

7q.2 

80.2 

7ft.5 

79.4 

77*9 

78.9 

77.7 

77.7 

76*6 

76.6 

75*9 

75.1 

74.6 

74.3 

73  • 6 

61.3 

61.6 

62.7 

63.0 

65.8 

65.6 

67.6 

67.6 

70.0 

69.7 

72.2 

71,7 

74.1 

73,5 

75.9 

74.8 

77.1 

76.4 

77.6 

77.0 

78.6 

78.0 

78.8 

78.2 

79,4 

78,7 

79.6 

79.1 

79.3 

79.0 

?9.1 

78.9 

78.4 

78,2 

78.1 

77.9 

77.4 

77.3 

76,7 

77.0 

75.6 

75.7 

74.6 

75,0 

73.0 

73.7 

71.7 

73,2 

62.2 

62.5 
65*5 
66*6 

68.7 

71.3 

72.8 
74.2 

75.9 

76.6 
77.5 

77.8 

76.4 

78.7 

78.5 

78.6 

78.0 
78*0 

77.5 

77.0 

75.5 

74.5 

72.9 

71.6 


OVERALL 

SPL  92.9  92.5 


91.1 


90.2  89.9  39.5 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.82  PSl#  ATMOSPHERIC  PRESSURE  = 14.1a  PSl 

RESERVOIR  TEMPERATURE  = 538.00  DEG.F#  CHAMBER  TEMPERATURE  = 58.00  DEG.F 

RELATIVE  HUMIDITY  = 58.0  PERCENT 
gamma  = 1.380 

RUN  NUMBER  217 

MICROPHONES  ARE  TWELVE  F£ET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1*199 
TEMPERATURE  RATIO  TR  = 1.927 
MACH  NUMBER  MJ  = 0.519 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.833 
JET  OENSITY  RATIO  DJ/Do  = 0.546 
JET  VELOCITY  RATIO  Vo/AO  = 0.703 
JET  VELOCITY  VJ  = 784.1  FPS 

TR/TJ  = 1.051 
DR/DO  = 0.622 
DR/DJ  = 1.140 

MASS  FLOW  = 0.702  POUNDS  PER  SECOND 
THRUST  = 17.37  POUNOS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


WSS!MW 


^mwm 


« 

l 

l 

l 

i 

1/3  OCTAVE 

SQUNO  PRESSURE  LEVEL 

[ 

1/3 

? 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

r. 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

i 

FREQ.  NO 

o ANGLE 

no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

| 

HZ  10 

82.5 

11  9Q.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

| 

200.0 

61.0 

62.2 

6i  .2 

61.5 

60.6 

59.9 

[* 

:; 

250.0 

63.3 

63.4 

62-9 

62.9 

63.7 

6.3.2 

i 

s 

315.2 

65.0 

65 . 8 

66*  6 

66.2 

66.4 

64.9 

i 

400.0 

68.7 

68.2 

67.7 

67.1 

67.1 

67.0 

\ 

500.0 

70.8 

70.4 

7o»6 

69.7 

69.3 

69.2 

5 

630.0 

73.4 

72.8 

72.3 

71.4 

70.9 

71.0 

S} 

800.0 

76.4 

75.0 

74.1 

72.4 

72.5 

72.0 

1 

1000.0 

78.0 

76.1 

74*8 

74.3 

73.5 

72.8 

* 

£ 

a 

1250.0 

79,0 

77.2 

77.3 

76.0 

75.1 

74.6 

1600.0 

79.4 

78.0 

77*4 

76.7 

76.1 

75.3 

1 

I 

2000.0 

79.8 

79.0 

7fi.2 

77.5 

76.5 

76.1 

:: 

; 

2500.0 

80.0 

79.2 

7a»2 

77.7 

76.9 

76.4 

< 

; 

3150.0 

80.3 

79.5 

78*5 

78.0 

77.7 

76.9 

4000.0 

80.4 

79.7 

7g.l 

78.1 

77.5 

76.8 

« 

5000.0 

79.8 

79.5 

7g.l 

77.9 

77.5 

76.7 

( 

6300.0 

79.5 

79.8 

78*8 

77.7 

77.6 

77.0 

| 

8000.0 

79.3 

79.9 

77.4 

77.2 

76.6 

75.8 

f 

* 

10000.0 

79.3 

79.0 

76*9 

76.5 

76.1 

75.4 

! 

12500.0 

79.1 

77.3 

76.7 

76.0 

75.7 

74.8 

[ 

16000.0 

77.6 

77.1 

75.0 

75.2 

74.9 

74.3 

» 

! 

20000.0 

75.8 

76.9 

74*9 

74.6 

74.1 

73.5 

j 

25000.0 

76.1 

75.3 

74*2 

74.0 

73.5 

73.1 

j 

31500.0 

76.2 

75.4 

73.8 

73.8 

73.3 

73.1 

l 

\ 

40000.0 

75.3 

75.4 

73.6 

74.2 

72.8 

73.0 

OVERALL 

SPL 

91.4 

90.8 

89.7 

89.1 

88 . 5 

88.0 

? 


n 

I 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 


octave 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGi 

HZ  16 

127.5 

17  135.0 

18  1^2.5 

19  150 

200.0 

59.0 

60.4 

5g.4 

60.9 

250.0 

63,1 

62.3 

62.2 

61.2 

315.2 

64.4 

64.0 

63.4 

63.0 

400.0 

66.5 

65.5 

65*6 

65.4 

500.0 

67.8 

66.7 

66*4 

65.8 

630.0 

70.7 

69.9 

67.9 

66.5 

800.0 

71.6 

70.6 

7q  • 0 

68.5 

1000.0 

72,0 

71.5 

70»7 

69.4 

1250.0 

73.4 

72.8 

7i  *6 

69.7 

1600.0 

74.2 

73.1 

72*1 

70,3 

2000.0 

75.2 

74.0 

72.8 

70.6 

2500.0 

75.7 

74.5 

73*1 

71.0 

3150.0 

76.0 

74.9 

73.3 

71.0 

4000.0 

76.2 

74.9 

73 » 4 

70.9 

5000.0 

76.2 

74.5 

72*7 

70.5 

6300.0 

76.0 

74.5 

72.7 

70.6 

8000. 0 

75.6 

74.1 

71.8 

69.6 

10000.0 

74.9 

73.2 

7Q.7 

68.5 

12500.0 

74.4 

72.8 

69*8 

67.7 

16000.0 

73.8 

72.1 

69.1 

66.4 

20000.0 

73.0 

71.1 

68*2 

65.2 

25000.0 

72.4 

70.2 

67*3 

63.8 

31500.0 

71.9 

69.7 

66*9 

63.0 

40000.0 

71.6 

70.0 

66  * 6 

62.4 

OVERALL 

SPL 

87.2 

65.8 

84  » 1 

82.0 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  « 3.75  pSl.  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 571.00  DEG. Ft  CHAMBER  TEMPERATURE  = 88.00  DEG.F 

RELATIVE  HUmIDITY  = 31.0  PERCENT 
gamma  = 1.377 

RUN  NUMBER  45 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1*264 
TEMPERATURE  RATIO  TR  = 1.881 
MACH  NUMBER  MJ  = 0.593 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.764 
JET  DENSITY  RATIO  OJ/Do  s 0.567 
JET  VELOCITY  RATIO  VJ/aO  = 0.788 
JET  VELOCITY  Vj  = 903.7  FPS 

TR/TJ  = 1.066 
DR/DO  = 0.672 
OR/DJ  = 1.186 

MASS  FLOW  = 0.817  POUNDS  PER  SECOND 
THRUST  = 22.66  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

FHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22-5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

77.2 

77.2 

74. G 

70.8 

70.4 

67.4 

250.0 

80.3 

80.1 

7s*2 

75.4 

73.8 

70.6 

315.2 

84.3 

82.9 

82.6 

79.2 

76.8 

74.6 

400.0 

86.3 

87.6 

84.I 

81.7 

80.2 

77.8 

500.0 

89.8 

88*7 

88*0 

84.0 

82.4 

79.2 

630. U 

89.3 

90.8 

90*2 

87.0 

85.0 

81. 9 

800.0 

92.7 

93.3 

92*3 

89.2 

87.3 

84.2 

1000.0 

91.6 

93.2 

93.8 

91.0 

89.4 

86.0 

1250.0 

91.3 

93.8 

94.4 

91.7 

90.4 

87.6 

1600.0 

88.7 

91.9 

92*9 

91.0 

90.4 

88.3 

2000.0 

85.9 

89.7 

91.6 

90.6 

90.7 

89.0 

2500.0 

82.6 

87.3 

89 . 5 

89.4 

90.3 

88.8 

3150.0 

79.9 

85.4 

87.6 

88.1 

89.9 

88.8 

4000.0 

79.0 

83.8 

86*6 

87.3 

89.7 

88.7 

5000.0 

76.8 

82.2 

84.8 

85.5 

88.4 

88.1 

6300.0 

75.9 

80.7 

83.4 

84.3 

87.5 

87.5 

8000.0 

74.9 

78.9 

81.5 

82.7 

86.1 

86.3 

10000.0 

74.9 

77.1 

80  * 3 

81.4 

85.2 

85.4 

12500.0 

74.8 

75.8 

78.9 

80.3 

84.1 

84.6 

16000.0 

73.0 

74.7 

77.5 

78.8 

82.9 

83.7 

20000.0 

69.9 

72.1 

75.6 

77.0 

81.2 

82.4 

25000.0 

67.8 

71.4 

74.2 

75.6 

80.0 

81.5 

31500.0 

65.6 

70.3 

72.5 

73,5 

78.2 

80.1 

40000.0 

63.8 

70.1 

7q  • 9 

72.3 

76.8 

78.9 

OVERALL 

SPL 

99.6 

101.3 

101.9 

100.1 

100,5 

99.2 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

PHONE 

PHONE 

FREQ, 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGL 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97. 

200.0 

65.4 

64. 

4 

64*6 

63.0 

64.6 

64.1 

250.0 

69.0 

67. 

3 

66  * 6 

65.9 

66.6 

65 . 6 

315.2 

71.3 

69. 

5 

6e»2 

68.4 

67.7 

67.3 

400.0 

74.7 

72. 

4 

70.8 

70.6 

70.1 

69.2 

500.0 

76.8 

74. 

0 

73*0 

71.8 

71.4 

70.7 

630.0 

79.7 

76. 

e 

75*7 

74.6 

74.1 

73.3 

800.0 

81.5 

79. 

4 

77*8 

76.7 

76.2 

75.9 

1000.0 

83.4 

81. 

0 

7g.7 

78.4 

77.5 

77.0 

1250.0 

85.0 

82. 

9 

81.7 

80.5 

79.5 

79.2 

1600.0 

86.2 

83. 

9 

82.4 

81.0 

Q0.2 

79.9 

2000.0 

86.8 

85. 

1 

83.4 

82.0 

81.0 

80.7 

2500.0 

87.0 

85. 

2 

83.9 

82.5 

81.6 

81.3 

3150.0 

87.3 

85. 

6 

84.2 

83.4 

82.3 

81.9 

4000.0 

87.5 

86. 

3 

85*0 

83.5 

82.9 

82.3 

5000.0 

87.2 

86. 

2 

84.6 

83.5 

82.9 

82.5 

6300.0 

87.0 

85. 

9 

84*4 

83.7 

82.8 

82*6 

8000.0 

86 . 3 

85. 

2 

83.9 

82.9 

82.3 

82.2 

10000.0 

86.0 

84. 

8 

83.3 

82.7 

82.0 

82.2 

12500.0 

85.3 

84. 

3 

83*0 

82.1 

81.4 

81.9 

16000.0 

84.5 

83. 

9 

83*0 

81.4 

81.3 

81.3 

20000.0 

83.3 

82. 

7 

81.9 

80.4 

80.3 

eo.i 

25000.0 

82.3 

81. 

8 

81.5 

79.5 

79,5 

79.2 

31500.0 

80.6 

80. 

4 

80.2 

77.9 

78.2 

77.7 

40000.0 

79.1 

79. 

5 

7g.0 

76.4 

77.6 

76.4 

OVERALL 

SPL 

98,1 

96.7 

95.4 

94.2 

93,6 

93.4 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 3.70  pSli  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 542.00  DEG. Ft  CHAMBER  TEMPERATURE  = 55.00  DEG.F 

RELATIVE  HUMIDITY  = 64.0  PERCENT 

gamma  = 1.377 

RUN  NUMBER  146 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.264 
TEMPERATURE  RATIO  TR  = 1.946 
MACH  NUMBER  MJ  = 0.593 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.825 
JET  DENSITY  RATIO  DJ/Oo  = 0.548 
JET  VELOCITY  RATIO  VJ/AO  = 0.801 
JET  VELOCITY  Vj  = 891.2  FPS 

TR/TJ  = 1.066 
DR/DO  = 0.650 
DR/DJ  = 1.186 

MASS  FLOW  = 0.004  POUNDS  PER  SECOND 
THRUST  = 22.67  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


wo 


1/3  octave  sound  pressure  level 


i 

1/3 

i 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

1 

CENTER 

PHONE 

phone 

phone 

PHONE 

phone 

PHONE 

\ 

FREQ.  MO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

K 

f 

f 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.9 

5j\ 

% 

200.0 

63 . 0 

64.4 

65*4 

63.7 

62.9 

61*6 

{ 

250.0 

66.2 

65*6 

65.O 

64.9 

65.0 

65*4 

h 

315.2 

68.0 

68*0 

68*6 

68.3 

68.4 

67.9 

s 

40C  1 0 

70.9 

71.0 

70.5 

69.9 

70,1 

69.6 

1 

500.0 

73.8 

72.8 

73*2 

72.6 

71.7 

71.3 

630.0 

76.6 

75.8 

75*2 

74.4 

73.9 

74.2 

2 

l 

5 

800.0 

79.0 

78.1 

77.0 

75.4 

75.2 

75.2 

1000.0 

80.8 

79.5 

78*1 

77.2 

76.2 

75.9 

( 

1250.0 

82.6 

80.5 

80.2 

76.9 

78.1 

77.7 

£ 

p 

1600.0 

83.1 

81*5 

80*5 

79.5 

79.0 

78.6 

•■} 

ft 

2000.0 

83 . 5 

82.5 

81.7 

80.5 

79.7 

79.4 

i 

2500.0 

84.0 

82.9 

82*0 

80.8 

80.3 

80.0 

$ 

3150.0 

84.5 

83.1 

82*6 

81.6 

80.8 

80.4 

4000.0 

84.5 

83.6 

82.8 

81.6 

81.1 

80. 5 

> 

5000.0 

84.1 

83.3 

82.9 

81.4 

80.7 

80.4 

;; 

6300.0 

83.8 

83.9 

83*1 

81.4 

81.0 

80.8 

! 

8000.0 

83.8 

83.9 

81*8 

80.9 

80.4 

80.1 

i 

s 

S; 

10000.0 

83,7 

83.4 

8l  *6 

80.3 

79.9 

80.0 

12500.0 

83 . 3 

81.8 

81.5 

79.9 

79.6 

79.1 

i 

J 

160Q0.0 

81.3 

81.1 

79.9 

78.9 

78.7 

78.4 

20000.0 

79.5 

81.1 

79.5 

78.0 

77.8 

77.8 

I 

1 

1 

25000.0 

79.7 

79.6 

79*0 

77.2 

77.2 

77.4 

31500.0 

78.8 

79.6 

78*4 

76.5 

76.7 

77.1 

i 

3 

40000.0 

77.6 

79.5 

78*1 

76.5 

75.9 

77.4 

£ 

vt 

1 

OVERALL 

- 

SPL 

95.3 

94.6 

93.7 

92.4 

91.9 

91.7 

1 

{ 

1 

l 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

no.  angle 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  1^2.5 

19  150.0 

200.0 

61.2 

62.1 

62*0 

63.9 

250.0 

65.3 

64.8 

64  * 6 

64.3 

315.2 

66.8 

66.1 

65.7 

65 . 6 

400.0 

68.8 

68.0 

68*2 

67.5 

500.0 

71.0 

69.8 

69*6 

68.5 

630.0 

73.6 

72.8 

7i  • 0 

69.0 

800.0 

74.2 

73.3 

72*6 

70.5 

1000.0 

75.0 

74.3 

73.9 

71.8 

1250.0 

76.5 

76.1 

74.8 

72.6 

1600.0 

77.6 

76.5 

75*2 

73.3 

2000.0 

78.5 

77.9 

76*3 

73.9 

2500.0 

79.0 

78.3 

76*4 

74.3 

3150.0 

79.6 

78.8 

77.0 

74.5 

4000.0 

80.0 

79.1 

77*4 

74.5 

5000.0 

79.9 

78.4 

76*9 

74.0 

6300.0 

8C.1 

78.8 

76*9 

74.3 

8000.0 

79.6 

78.4 

7&.0 

73.7 

10000.0 

79.0 

77.0 

76.3 

72.1 

12500.0 

78.4 

77.1 

74*4 

72.2 

16000.0 

77.6 

76.2 

73.5 

70.7 

20000.0 

76.7 

75.2 

72.2 

69.4 

25000.0 

76.0 

74.4 

71.4 

68.0 

31500.0 

75.2 

73.8 

70.7 

66.9 

40000.0 

74.8 

73.7 

7q  • 0 

66.0 

OVERALL 

SPL 

90.8 

69.7 

87.9 

85.4 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

reservoir  pressure  = 4.86  psi*  atmospheric  pressure  = 14.20  psi 

RESERVOIR  TEMPERATURE  = 588.00  DEG.F#  CHAMBER  TEMPERATURE  = 89.00  DEG.F 

RELATIVE  HUMIDITY  = 30.0  PERCENT 

gamma  = 1.375 

RUN  NUMBER  46 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.342 
TEMPERATURE  RATIO  TR  = 1.909 
MACH  NUMBER  MJ  = 0.668 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.762 
JET  DENSITY  RATIO  DJ/Do  = 0.568 

jet  velocity  ratio  vj/ao  = o.aa6 

JET  VELOCITY  vj  = 1017.8  FPS 

TR/TJ  = 1.084 
DR/00  = 0.703 
DR/DJ  = 1.239 

MASS  FLOW  = 0.921  POUNDS  PER  SECOND 
THRUST  = 28.73  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  1 

15.0 

2 22 

200.0 

79.9 

80.3 

250.0 

83.4 

83.4 

315.2 

87.4 

85.8 

400.0 

90.0 

90.7 

500.0 

93.4 

91.8 

630.0 

92.6 

93.8 

800.0 

96.2 

97.0 

1000.0 

95.6 

97.3 

1250.0 

95.7 

98.7 

1600.0 

94.6 

97.5 

2000.0 

92.2 

95.5 

2500.0 

88.7 

92.5 

3150.0 

85.4 

90.1 

4000.0 

84.2 

88.6 

5000.0 

82.2 

86.6 

6300.0 

81.1 

85.2 

8000.0 

79.9 

83.7 

10000.0 

79.4 

82.1 

12500.0 

79.0 

80.7 

16000.0 

77.1 

79-8 

20000.0 

74.0 

77.8 

25000.0 

72.0 

76.5 

31500.0 

70 , 0 

74.9 

40000.0 

68.4 

74.0 

overall 

SPL  103.8  105*8 


30.0 

4 37.5 

5 45, 

76.7 

73.7 

73.3 

80.6 

77.7 

75.8 

85>4 

81.3 

79.5 

87*4 

84.5 

63.2 

90*6 

87.4 

86.2 

93*4 

90,3 

88.6 

95.8 

92.8 

90.7 

97.6 

95.0 

92.8 

9a»8 

96.5 

94.8 

9ft  »0 

96,1 

94,6 

96*7 

95.2 

95.0 

93.9 

93.8 

94.3 

92.0 

92.5 

93.9 

90.8 

91.6 

93.7 

89.O 

89.9 

92.5 

87*4 

88.5 

91.8 

86 » 0 

86.8 

90.4 

84.7 

85.8 

89.4 

83.2 

84.5 

88.6 

81.7 

83.2 

87.5 

80.1 

81.5 

85.5 

79.0 

80.1 

84.1 

77.1 

78.0 

82.2 

75.5 

76.5 

80.4 

106.1 

104.5 

104.6 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


69.8 

73.0 

76.6 
80.2 

82.1 

84.8 

87.3 

89.6 

91.0 
91  >9 

92.5 

92.6 

92.7 

92.7 

92.3 

91.8 
90.7 

90.2 

89.2 

88.3 

86.9 

86.1 
84 . 6 
83.5 


103.1 


1/3  OCTAVE  sound  pressure  level 

CONTINUED 


1/3 

OCTAVE  MICRO  MICRO 

CENTER  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE 
HZ  7 60.0  8 67.5 


MICRO  MICRO  MICRO 

phone  phone  phone 

NO.  ANGLE  no.  angle  no.  angle 
9 75.0  10  82.5  11  90.0 


MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


200.0 

67.3 

68.1 

250.0 

71.0 

70.3 

315.2 

73.5 

72.1 

400.0 

77.0 

74.5 

500.0 

79.2 

76.7 

630.0 

81.8 

79.3 

800.0 

84.7 

81.9 

1000.0 

86.4 

84.0 

1250*0 

88.2  .. 

86.1 

1600.0 

89.0 

86.9 

2000.0 

90.3 

88.4 

2500.0 

90.7 

88*8 

3150.0 

91.1 

89.2 

4000.0 

91.5 

90.0 

5000.0 

91.3 

89.9 

6300.0 

91.0 

89.9 

8000. 0 

90.5 

89.4 

10000.0 

90.1 

89.2 

12500.0 

89.3 

88.6 

16000.0 

88 . 5 

88.3 

20000.0 

87.3 

87.1 

25000.0 

86.2 

86.2 

31500,0 

84.5 

84.8 

40000.0 

83.2 

83*9 

67.2 

66.8 

69  * 0 

69.0 

71.7 

71.2 

73.7 

73.0 

75*7 

74.4 

78.1 

77.2 

80»4 

78.8 

82*3 

80.8 

84*4 

82.9 

85*3 

84.0 

86*6 

85.0 

87*0 

85.7 

87*5 

86.5 

88*3 

86.9 

88*1 

87.0 

88*0 

86.9 

87*5 

86.3 

87.2 

86.3 

86*8 

85.8 

86*6 

85.1 

85.7 

84.0 

85 » 1 

83.2 

83.9 

81.6 

82*8 

80.0 

67.0 

66.4 

68  • 8 

67.9 

70.8 

70.4 

72.7 

72.2 

73.9 

73.4 

77.0 

75.8 

78.6 

78.2 

80.1 

79.7 

82.2 

81*6 

S3. 4 

• -32  4 5 

84.4 

83.3 

84.8 

83.9 

85.8 

84.8 

86.3 

85.4 

86.4 

85.5 

86.5 

85.9 

86 , 3 

85*2 

86.0 

85*3 

85.5 

84.8 

85.3 

84.5 

84.1 

83.2 

83.2 

82*2 

81.8 

80.6 

80.9 

79.2 

OVERALL 

SPL  101.8  100*5  g8,<5 


97.5  97,2  96.3 
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SUPERSONIC  JEr  exhaust  noise 
MACH  1,0  NOZZLE 

RESERVOIR  PRESSURE  = 4.79  pSl.  ATMOSPHERIC  PRESSURE  = 14.00  PSI 

RESERVOIR  TEMPERATURE  = 556.00  DEG.F,  CHAMBER  TEMPERATURE  = 55,00  DEG.F 

RELATIVE  HUMIDITY  = 64.0  PERCENT 

gamma  = 1.375 
run  number  147 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.342 
TEMPERATURE  RATIO  TR  = 1.973 

MACH  NUMBER  MJ  S.  0.66ft  .... 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.821 
JET  DENSITY  RATIO  OJ/Dq  = 0.549 

jet  velocity  ratio  vj/ao  = 0.901 

JET  VELOCITY  VJ  = 1002.0  FPS 

TR/TJ  = 1.084 
DR/DO  = 0.680 
DR/OJ  = 1.239 

MASS  FLOW  = 0.906  POUNDS  PER  SECOND 
THRUST  = 28.73  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

phone 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

10  82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

65.3 

67.2 

67*1 

66.1 

65.0 

fc4,Q 

250.0 

67.8 

68.7 

66.9 

66.9 

67.4 

67.3 

315.2 

70.4 

70.6 

7q  . 6 

70.3 

70.1 

70.4 

400.0 

72.8 

73.0 

72.7 

71.8 

71.8 

70.9 

500.0 

76.2 

75.4 

75.5 

74.7 

74.8 

73.6 

630.0 

78.9 

78.1 

77.2 

76.8 

76.4 

76.3 

800.0 

80.9 

80.2 

79.2 

77.6 

77.8 

77.3 

1G00.0 

83.2 

81.6 

80.5 

79.4 

78.6 

77.9 

1250.0 

85 . 0 

83.2 

82*6 

81.2 

80.9 

79.9 

1600.0 

85.5 

84.1 

83*0 

82.1 

81.5 

80.7 

2000.0 

86.3 

85.3 

84*4 

83.3 

82.2 

81.0 

2500.0  : 

' 66*.  7* 

, -y5-  q 

• 6v«  8 ' 

33.9  • * 

33.1  - 

• - 8-2.2 

3150.0 

87.7 

86.3 

85*3 

84.7 

83.6 

82.8 

4000.0 

87.6 

86.8 

85*8 

84.8 

84.0 

83.1 

5000.0 

87.1 

86.7 

85*8 

84.6 

84.0 

83.0 

6300.0 

87.2 

87.4 

86*1 

34.9 

84.4 

83 . 6 

rtftArt  r\ 

ovuu  • u 

rt*.  O 

o » . c. 

87.5 

84  * 9 

84  s 3 

83*6 

£2*9 

10000.0 

87.2 

86.5 

85*0 

83.4 

83.3 

82. 5 

12500.0 

37.1 

85.4 

84*7 

83.4 

82.9 

82.1 

16000.0 

85.1 

84.9 

83.O 

82.3 

82.0 

81.1 

20000.0 

83.1 

8^*3 

82*7 

81,5 

81.1 

80 . 6 

25000.0 

83,3 

83.3 

82*0 

80.9 

80.7 

80.3 

31500.0 

82.6 

83.4 

81.7 

00,3 

80,3 

80.1 

40000.0 

81.6 

83.2 

81.3 

80.2 

79.5 

80.4 

OVERALL 

SPL 

98.4 

97.8 

96  • 6 

95.5 

94.9 

94,3 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ,  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135.0 

18  142.5 

19  150 

200.0 

63.6 

63.4 

64 

1 

65.1 

250.0 

66,8 

66  r 2 

66 

7 

65.9 

315.2 

66.9 

68.1 

67 

2 

67.4 

400.0 

70.7 

69.3 

69 

0 

69.3 

500.0 

73.4 

72.2 

71 

3 

70.4 

630.0 

76.8 

75.4 

73 

5 

71.2 

800.0 

76.6 

75.6 

74 

5 

73.6 

1000.0 

77.6 

76.2 

76 

1 

74.6 

1250.0 

79.2 

78.2 

77 

3 

75.4 

1-600.0 

60.2- 

78.8  • 

...  .7? 

8 

76, '3 

2000.0 

81.1 

80.2 

78 

8 

76.9 

2500.0 

61.8 

80.6 

79 

5 

77.3 

3150.0 

82.5 

81.4 

79 

9 

77.6 

4000.0 

83.2 

81.7 

80 

3 

78.0 

5000.0 

83.1 

81.4 

80 

0 

77.6 

6300.0 

83.3 

81.7 

80 

1 

77.8 

8000.0 

82.9 

81.5 

79 

4 

77.4 

10000.0 

82.6 

80.8 

79 

0 

76.6 

12500.0 

82.0 

80.6 

77 

8 

76.1 

16000.0 

81.3 

79.8 

77 

0 

74.6 

20000.0 

80.6 

78.8 

75 

9 

73.4 

25000.0 

79.7 

78.0 

75 

2 

72.0 

31500.0 

79.1 

77.4 

74 

5 

70.9 

40000.0 

78.6 

77.4 

73 

8 

70.0 

OVERALL 

SPL 

94,0 

92.6 

90*8 

88.7 
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supersonic  jet  exhaust  noise 

MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 8.66  pSl,  ATMOSPHERIC  PrESSURf  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 641.00  DEG.F  t CHAMBER  TEMPERATURE  = gQ.oo  DEG.F 

RELATIVE  HUmIDITY  = 30.0  PERCENT 

Gamma  = 1.373 

RUN  NUMBER  47 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.610 
TEMPERATURE  RATIO  TR  = 2.002 
MACH  NUMBER  MJ  = 0.860 

" j£T  STATIC  TEMptRATURE' RATIO  TJ/ro't  1.759  • - * 

JET  DENSITY  RATIO  OJ/Oo  = 0.569 

jet  velocity  ratio  vj/ao  = 1.141 

JET  VELOCITY  VJ  = 1311.9  FPS 

TR/TJ  = 1.138 
DR/DO  = 0.804 
DR/DJ  = 1.415 

MASS  FLOW  = 1.188  POUNDS  PER  SECOND 
THRUST  = 47.73  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHjNE  PHONE  PHONE  PHONE 

FREQ.  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 
HZ  1 15.0  2 22*5  3 30*0  4 37.5  5 45.0  6 52.5 


200.0 

86.4 

86.0 

81*5 

79.0 

77.6 

74.4 

25C.0 

d9.0 

89.0 

87*2 

83 . 6 

81.5 

78.4 

315.2 

93.5 

91.5 

91*7 

87.3 

85.2 

81.4 

400.0 

96.0 

96.6 

93*3 

91.2 

88.6 

85.2 

500.0 

100.1 

98,1 

97*3 

93.7 

91.4 

88.1 

630.0 

99.0 

1C  0.3 

100*6 

97.4 

95.0 

91.0 

800.0 

102.7 

103.8 

103*2 

100.1 

98.4 

93.6 

1000.0 

101.9 

104.7 

105*4 

103.2 

100.7 

96.2 

1250.0 

103.0 

106.7 

107*5 

105.5 

103.3 

98.4 

1600.0 

103.4 

106.6 

107*7 

106.4 

104.4 

100.2 

2000.0 

103.4 

107.1 

107*9 

106.7 

104.8 

100.8 

2500.0 

102.4 

10o*4 

106*4 

105.3 

103.7 

101.2 

3150.0 

100,3 

104.5 

lOu  • 5 

103.2 

102.7 

101.2 

4000.0 

97.7 

102.1 

102*5 

102.0 

102.5 

101.1 

5000,0 

94.0 

99.1 

99*7 

99.9 

101.1 

100.7 

6300.0 

91.5 

96.9 

97*9 

98.7 

100.2 

100.3 

8000.0 

89.1 

94.5 

96*0 

97.0 

98.9 

99.4 

10000.0 

87,4 

92.6 

94*6 

95.9 

98.1 

98.7 

12500.  Q 

86.0 

90.9 

93*1 

94.6 

97.1 

97.8 

16000.0 

84.1 

89.4 

91.4 

93.3 

95.9 

96.8 

20000.0 

81.1 

87.1 

89.6 

91.6 

93.9 

95.4 

25000.0 

78.8 

85.5 

88*2 

90.1 

92.5 

94.3 

31500.0 

76,4 

83.3 

86  • 3 

87,6 

90.6 

92.7 

40000.0 

74.2 

82.3 

84.2 

85.9 

88.7 

91.5 

OVERALL 

SPL 

112.1 

115.2 

115*7 

H4. 3 

113.3 

111.3 

1/3  octave  sound  pressure  level 

CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

200.0 

72.8 

73.6 

250.0 

75.9 

74.7 

315.2 

78.5 

77.6 

400.0 

81.9 

80.2 

500.0 

63.9 

82.2 

630.0 

87.3 

85.0 

800.0 

90.1 

87.5 

1000.0 

92.5 

89.9 

1250.0 

94.6 

92.1 

1600.0 

96.2 

93.6 

2000.0 

97.3  ... 

95.0 

2500.0 

98.2 

95.8 

3150.0 

98.7 

96.7 

4090.0 

99.1 

97.7 

5000.0 

99.4 

97.9 

6300.0 

99.4 

98.1 

8000.0 

98.6 

97.7 

10000.0 

98.5 

97.8 

12500.0 

97,8 

97.4 

16000.0 

97.1 

97.1 

20000.0 

96.0 

95.9 

25000.0 

94.9 

95.0 

31500.0 

92.9 

93.4 

40000.0 

91.3 

92.4 

overall 

SPL  109.6 

108.4 

MICRO 

MICRO 

MICRO 

PHONE 

PHONE 

PHONE 

*0.  ANGLE 

NO.  ANGLE 

NO.  ANGl 

9 75.0 

10  82.5 

11  90, 

72*7 

71.8 

71.8 

74.5 

73.5 

73.9 

77.4 

76.5 

76.2 

79.0 

76.7 

78.9 

61.4 

80.2 

80.1 

83.8 

82.9 

82.6 

86  * 0 

85.0 

84.5 

£8-2 

86.9 

86.3 

90.2 

88.9 

88,1 

91.4 

90.2 

89.4 

, 93.2 

91  «5 

90,5 

93*8 

92.3 

91.3 

94.6 

93.3 

92.3 

95.5 

94.0 

93.1 

95.7 

94.3 

93.5 

95.8 

94.7 

93.7 

95.5 

94.1 

93.6 

95.3 

94.2 

93.5 

95.1 

93.9 

93.2 

95*2 

93.3 

93.1 

94.2 

92.4 

92.1 

93.8 

91.5 

91.5 

92*6 

89.9 

90.2 

9 ' .5 

88.3 

89.5 

106*5 

104.9 

104,3 
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MICRO 

PHONE 

NO.  angle 

12  97.5 


71.3 

73.1 
75.8 

77.0 

79.3 

81.5 

83.7 

85.2 

87.2 

88.3 

89.2 

90.1 

91.3 

92.0 

92.3 

92.8 

92.7 

93.0 

92.9 

92.5 

91.2 

90.3 

88.8 

87.5 


103.4 


SUPERSONIC  jet  exhaust  noise 
MACH  l.o  NOZZLE 

RESERVOIR  PRESSURE  = 8.54  pSl.  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 608.00  DEG.F»  CHAMBER  TEMPERATURE  = 55.00  DEG.P 

RELATIVE  HUMIDITY  = 64.0  PERCENT 
gamma  = 1.373 

RUN  NUMBER  148 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.610 
TEMPERATURE  RATIO  TF  = 2.074 
MACH  NUMBER  MJ  = 0.861 

JET  STATIC  TEMPERATURE  RATIO  Tjv'TG  - iv322  * > , . 

JET  DENSITY  RATIO  QJ/Do  = 0.549 
JET  VELOCITY  RATIO  VJ/AO  = 1.162 
JET  VELOCITY  Vj  r 1292.2  FPS 

TR/TJ  = 1.138 
DR/DO  = 0.776 
OR/DJ  = 1.415 

MASS  FLOW  - 1.167  POUNDS  PER  SECOND 
THRUST  = 47.74  PuUNDS 

SHOCK  CELL  LENSTh  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90.0  12  97.5  13  105.0  14  112.5  15  120.0 


200.0 

69.4 

71 

3 

7 1 

0 

70 

6 

69.3 

67 

.5 

250.0 

72.2 

72 

7 

7 1 

0 

70 

8 

70.8 

70 

.9 

315.2 

73.9 

74 

4 

73 

9 

74 

4 

74.2 

73 

• 8 

400.0 

77.6 

77< 

4 

77 

0 

76, 

1 

76.0 

75, 

4 

500.0 

79.9 

79 

7 

79 

a 

79, 

3 

78.7 

78, 

6 

630.0 

62.6 

82 

7 

81 

8 

81, 

8 

81.0 

81, 

6 

800.0 

85.4 

84. 

9 

84 

0 

82, 

8 

82.0 

82, 

,2 

1000.0 

88.1 

86. 

8 

84 

9 

84, 

0 

83.1 

82, 

,4 

1250.0 

90.1 

88 

4 

87 

2 

86, 

4 

85.4 

84, 

.6 

1600.0 

91.4 

89. 

3 

88 

2 

87, 

3 

86 . 5 

86, 

2 

2000.0 

92.4 

90 

8 

89 

6 

as, 

7 

87.5 

87, 

>1 

2500.0 

92.7 

91. 

4 

90 

2 

89. 

6 * 

88.5 

67. 

9 

315C.0 

93.8 

92. 

4 

91 

1 

90, 

4 

89.3 

88, 

7 

4000.0 

94.1 

92. 

9 

91 

6 

90, 

7 

89.9 

88, 

9 

5000.0 

93.9 

93. 

1 

92 

0 

90, 

7 

90.1 

89, 

-2 

6300.0 

94.0 

94. 

1 

92 

3 

91, 

3 

90.6 

89. 

8 

8000.0 

94.1 

94 

6 

91 

4 

90, 

9 

90.1 

89, 

0 

10000.0 

94.4 

94 

0 

92 

0 

90, 

4 

90.1 

88, 

8 

12500.0 

94.4 

92. 

9 

91 

6 

90, 

2 

89.8 

88. 

5 

16000.0 

92.8 

92. 

4 

90 

2 

89, 

3 

88.9 

87. 

7 

20000.0 

90.9 

92. 

4 

89 

9 

88, 

6 

88.1 

87. 

1 

25000.0 

90.9 

91. 

0 

89 

3 

87, 

9 

87.6 

86. 

8 

31500.0 

90.2 

91. 

1 

88 

8 

87, 

2 

87.1 

86. 

5 

40000.0 

88.9 

90. 

8 

88 

3 

87, 

2 

86.2 

86. 

6 

OVERALL 

SPL  105.0  104.5  102.7  101.7  101.0  100.2 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135*0 

18  142.5 

19  150.0 

200.0 

66.5 

66  • 6 

68.3 

69.6 

250.0 

69.9 

70.4 

7q  • 7 

7i . 0 

315.2 

72.3 

71.4 

71.5 

72.7 

400.0 

74.3 

73.7 

73*6 

74.6 

500.0 

77.9 

76.7 

76*5 

75.5 

630.0 

82.2 

81.0 

79*0 

76.4 

aoo.o 

81.5 

80.9 

80.1 

78.6 

1000.0 

82.0 

81.0 

80.6 

80.1 

1250.0 

83.7 

83.4 

82-7 

81,0 

1600.0 

64.9 

- ' :'64 . i ‘ • 

-63.6 

• -82  .*5  ” 

2000.0 

86.4 

85 . 8 

84.9 

83.3 

2500.0 

86.9 

66.2 

85*5 

84.1 

3150.0 

68.0 

87.2 

86.5 

84.8 

4000.0 

88.7 

87.7 

67*0 

85.3 

5000.0 

88.7 

87.4 

86.9 

85.2 

6300.0 

89.5 

87.7 

87.2 

85.8 

8000.0 

89.0 

88.1 

86*6 

85.3 

10000.0 

89.0 

87.6 

86  * 2 

84.7 

12500.0 

88.4 

87.5 

85*8 

83.9 

16000.0 

87,7 

86.7 

65*0 

82.4 

20000.0 

87.0 

85.6 

83*9 

81.0 

25000.0 

86.3 

84.7 

83*1 

79.6 

31500.0 

85,5 

84.0 

82*4 

78.4 

40000.0 

85.0 

E3.9 

81.7 

77.3 

OVERALL 

SPL 

99.8 

98.7 

97*6 

95.8 
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supersonic  jet  exhaust  noise 

MACH  l.o  NOZZLE 

RESERVOIR  PRESSIW.  = 12.00  pSl.  ATMOSPHERIC  PRESSURE  = 14.20  PSI 
RESERVOIR  TEMPERATURE  = 681.00  DEG  ,F » CHAMBER  TEMPERATURE  = 91.00  DEG 

RELATIVE  HUmIDITT  = 30.0  PERCENT 

Gamma  i.  1.370 
RUN  number  48 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  Pr  = l.fl45 
TEMPERATURE  RATIO  TR  = 2.071 
MACH  NUMBER  MJ  = 0.966 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.755 
JET  DENSITY  RATIO  DJ/Do  = 0.570 

oET  VELOCITY  RaTIO'VJ/AO  - I'.30'b'  “ :: 

JET  VELOCITY  VJ  = 1503.2  FPS 

TR/TJ  = 1.180 
DR/DO  = 0.891 
OR/DJ  s 1.564 

MASS  FLOW  = I.363  POUNDS  PER  sfccnd 
THRUST  s 62.68  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52*5 

200.0 

91.0 

89.3 

84  c 6 

82.6 

80.9 

78.4 

250.0 

93.9 

92.8 

9l  .0 

87.2 

84.9 

81.2 

315.2 

98.3 

95.5 

95*7 

91.0 

87.1 

84.8 

400.0 

100.1 

100.4 

9ft.  0 

95.0 

91.7 

88.6 

500.0 

103.4 

102.4 

101.4 

97.7 

94.3 

91.0 

630.0 

102.6 

105.0 

104*8 

101.3 

98.2 

94.2 

800.0 

107.0 

108.4 

107*7 

104.2 

101.2 

97.5 

1000.0 

105.6 

108*9 

109*9 

107.3 

104.3 

100.4 

1250.0 

107,6 

110,2 

U2*l 

. .110.2 

107.4. 

,103. Q . 

1600.0 

107.9 

111  0 

212*6 

111.4 

108.9 

105.0 

2000.0 

108.8 

11^.9 

113*1 

112.4 

110.1 

106.3 

2500.0 

108.8 

112.4 

113*5 

112.2 

109.8 

106.2 

3150.0 

108.6 

112.3 

113*2 

111.3 

108.8 

106.4 

4000.0 

108.2 

111.7 

112*2 

109.9 

108.2 

106.4 

5000.0 

105.9 

109.4 

109*7 

107.7 

106.7 

105.9 

6300.0 

104.1 

107.5 

107*4 

106.0 

105.6 

105.5 

8000.0 

101.6 

105.1 

105*1 

104.3 

104.2 

104.5 

10000.0 

99.4 

102.9 

103*0 

103.0 

103.1 

104.1 

12500.0 

96.9 

100.5 

101*0 

101.5 

102.1 

103.2 

16000.0 

94.6 

98.3 

99*1 

100.3 

101.0 

102.3 

20000.0 

91.4 

95.6 

q7*0 

98.5 

99.3 

101.2 

25000.0 

89.0 

93.8 

95*3 

97.0 

97.9 

100.3 

31500.0 

66.4 

91.8 

92*9 

94.7 

95.8 

98.8 

40000.0 

84.8 

91.0 

90*9 

93.2 

93.6 

97.5 

OVERALL 

SPL 

116.2 

121.2 

122.0 

120.4 

118.5 

116.5 
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b 


i/3 

OCTAVE 

CENTER 

FREQ. 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

800.0 
1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

eooo.o 

10000.0 

12500.0 

16000.0 

20000.0 

25000.0 

31500.0 

40000.0 


1/3  octave  sound  pressure  LEVEL 
CONTINUED 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHoN£ 

NO.  ANGLE  NO.  ANGLE  NO.  A^GLE 
7 60.0  Q 67.5  9 75.0 


75.8 

76.1 

75*6 

78,6 

77.8 

77.4 

62.0 

80.1 

79.5 

85.4 

82.1 

62.3 

87.3 

84.3 

83.6 

90.4 

87.0 

86.3 

93.5 

90.1 

08.7 

95.7 

92. Q 

90.5 

98.1 

94.5 

92.7 

100.4 

96*1 

94.3 

101.8 

97.7 

95.9 

102.4 

98.7 

96*8 

103.3 

99.7 

97.8 

104.0 

100.8 

98*9 

104.2 

101.0 

98-7 

104.2 

101.5 

99.1 

103.8 

101.2 

99.0 

103.5 

101.3 

9a»9 

102.9 

100.8 

98*8 

102.2 

100.7 

98*9 

101.1 

99.7 

98*1 

100.0 

99.0 

97.7 

98.2 

97.6 

96*4 

96.6 

96.8 

95.2 

MICRO  MICRO  MICRO 

phone  phone  phone 

NO,  ANGLE  NO.  ANGLE  NO.  ANGLE 
1C  82.5  II  90.Q  12  97.5 


74.6 

74.4 

74.2 

76.4 

76.8 

75.9 

79.2 

76.5 

77.8 

61.2 

81.4 

80.1 

82.3 

82.3 

80.8 

85.4 

85.0 

84.1 

87.4 

87.0 

86.8 

89.7 

88.4 

87,9 

91.8 

90,6 

90.2 

93.0 

92.1 

91.2 

94.4 

93.4 

92.6 

95.6 

94,5 

93.5 

96.6 

95.5 

94.5 

97.4 

96.2 

95.3 

97.7 

96.5 

95.7 

98.3 

96.8 

96.3 

98.0 

96.6 

96.3 

98.2 

96.6 

96.5 

97.9 

96.3 

96.2 

97.6 

96.3 

96.0 

96.7 

95.3 

94.9 

96.1 

94.7 

94.1 

94,5 

93.4 

92.6 

93.2 

92.8 

91.4 

OVERALL 
SPL  114.4 


111«8  109*8 


108.7  107.4 


106.8 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

reservoir  pressure  = u,8R  psi#  atmospheric  pressure  = 14.00  psi 

RESERVOIR  TEMPERATURE  = &i-.5.00  DEG.Fi  CHAMBER  TEMPERATURE  = 54,00  DEG.F 

RELATIVE  HUMIDITY  = 65.0  PERCENT 
GAMMA  = 1.370 

RUN  NUMBER  149 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.646 
TEMPERATURE  RATIO  TR  = 2.15u 
MACH  NUMBER  MJ  = 0.986 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.822 
JET  DENSITY  RATIO  DJ/Oo  = 0.549 
JET  VELOCITY  RATIO  VU/AQ  = 1.331 
JET  VELOCITY  Vj  = 1479.6  FPS 

TR/TJ  = 1.180 
DR/DO  = 0.859 
DR/DJ  = 1.564 

MASS  FLO#  = 1.338  POUNDS  PER  SECOND 
THRUST  = 62.72  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

62.3 

64.1 

64.7 

64.4 

62.2 

60.2 

250.0 

65.0 

64.8 

63.7 

63.0 

62.8 

62.7 

315.2 

66.4 

66.4 

66*6 

65.8 

66.3 

65.6 

400.0 

70.2 

70.3 

69.5 

69.2 

68.9 

66.6 

500.0 

73.3 

72.2 

72.1 

72.2 

71.7 

71.8 

630.0 

75.7 

74.7 

74*4 

74.6 

74.5 

75.0 

800.0 

78.0 

77.6 

76*6 

74.8 

75.0 

75.3 

1000.0 

80 . 3 

79.4 

77.8 

76.8 

75.8 

75.4 

1250.0 

82.8 

81.0 

79.8 

78.9 

78.2 

77.6 

1600.0 

64.1 

82.0 

80.9 

79.8 

79.6 

79.0 

2000.0 

65.4 

83*8 

82.4 

81.4 

80.2 

79.6 

2500.0 

85.9 

84.6 

83*2 

82.1 

81.5 

80.8 

3150.0 

86.8 

85.4 

84*1 

83.2 

82.3 

81.7 

4000.0 

87.3 

86*1 

84*9 

83.7 

83.0 

82.2 

5000.0 

87.3 

86.3 

85*2 

83.7 

83.2 

82.4 

6300.0 

87.7 

87.5 

85*8 

84.4 

83.9 

83.3 

8000.0 

87 . 8 

87.9 

84.9 

84.0 

83.5 

82.9 

10000.0 

88.3 

87.7 

85.0 

83.8 

83.4 

82.6 

12500.0 

86.4 

86*5 

85.1 

83.5 

83.2 

82.4 

16000.0 

86.8 

85.7 

83.7 

82.7 

82.4 

81.7 

20000.0 

65.1 

86.0 

83.4 

81.9 

81.5 

80.9 

25000.0 

85.0 

84*6 

82*9 

81.2 

81.0 

80.6 

31500.0 

84.3 

84.6 

82.6 

80.7 

80.6 

80. 3 

40000.0 

63.2 

84.4 

82.2 

80*6 

79.7 

80.3 

OVERALL 

SPL 

98.5 

97.8 

96*0 

94.8 

94.2 

93.7 

Vote:  All  sound  pressure  levels  printed  on  this  page  are  10  d3  lover  than 

the  actual  levels . To  obtain  correct  levels,  add  1C  d3  tc  all  sound 
pressure  levels  prinzea  dove. 
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i/5  vXiAV'fc.  SOUND  PRESSURE  LEVEL 
CONI  iNL'ED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

HZ 

16  127.5 

17  135.0 

18  142.5 

19  150. 0 

200.0 

58.5 

58.8 

60*5 

61.0 

250  • 0 

62.5 

62.3 

62.7 

62.7 

315.2 

65.4 

64.2 

63.3 

64.5 

400,0 

o?.2 

66.2 

65.5 

66.0 

500.0 

71.4 

70.5 

69*4 

67.8 

630,0 

75.4 

74.4 

71.7 

67.8 

800.0 

74,9 

73.9 

73*1 

70,8 

1000.0 

75.4 

73.7 

73.5 

72.1 

1250.0 

76.6 

76.3 

76*1 

73.4 

1600 . 0 

77.7 

77.2 

7&. 7 

75.3 

2000.0 

79.0 

78.8 

7e.o 

75.9 

2500.0 

80.0 

79.5 

7a« 7 

77.1 

3150,0 

80.8 

80.4 

79.5 

77.9 

4000.0 

81.8 

81.1 

80 » 3 

78.3 

5000.0 

62.1 

80.9 

80.4 

78.8 

6300.0 

82.7 

81.9 

81.0 

79.6 

8000.0 

82.6 

82.0 

80*9 

79.5 

10000.0 

82.3 

81.5 

80.3 

78.8 

12500.0 

82.1 

81.3 

80*0 

78.2 

16000.0 

81.5 

80.4 

79*0 

76.6 

20000.0 

80.7 

79.5 

77.9 

75.0 

25000.0 

80.0 

78.6 

77.0 

73.6 

31500.0 

79,3 

77.9 

76*3 

72*3 

40000.0 

78.8 

77.7 

75*5 

71.4 

OVERALL 

SPL 

93.1 

92.3 

9l«2 

89.3 

43 : : press.u'e 

Isos  Is  orinted  on 

this  page  are  10  d3  lender 

~o  obtain  oov ve-at 

levels,  add  10  dB  to  all 

.ri-esswi’e  levels 

tited  above. 

than 

sound 
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SUPERSONIC  JET  EXHAUST  NOISE 


r 


MACH 


1.0  nozzle 


RESERVOIR  PRESSURE  s 0*53  pSj*  ATMOSPHERIC  PRESSURE  — l**»l8  PSI 
RESERVOIR  TEMPERATURE  = 761.00  QEG.F#  CHAMBER  TEMPERATURE  = 80.00  DEG. 

RELATIVE  HUMIDITY  = 52.0  PERCENT 
GAMMA  s 1.365 


RUN  NUMBER  28 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.037 
TEMPERATURE  RATIO  TR  = 2. £61 
MACH  NUMBER  MJ  = 0.232 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.239 
JET  OENSITY  RATIO  DJ/Oo  = 0.447 
JET  VELOCITY  RATIO  VJ/AO  = 0.348 
JET  VELOCITY  VJ  s 396,2  FPS 


TR/TJ  s 1,010 
OR/DO  = 0.459 

OR/DJ  s 1.027  „ _ _ 

MASS  FLOW  = 0.284  POUNoS  PER  SECOND 
THRUST  = 3.48  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTa^F  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

EREQ.  1 

NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGI 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52 

200.0 

59,0 

57.3 

56*0 

54.6 

54.9 

52.7 

250.0 

60.8 

60.2 

60.5 

58.5 

57.7 

55.5 

315.2 

64,7 

63.3 

64*2 

61,5 

61.8 

59.0 

400.0 

66.6 

66,9 

64*6 

63.3 

63.7 

61.0 

500.0 

67.9 

66 , 0 

65*4 

63.9 

63.9 

62.2 

630 , 0 

64.3 

65.5 

66*3 

64,3 

64.2 

62.4 

800.0 

66.4 

66.7 

65*8 

64.6 

64.7 

62 . 8 

1000.0 

63.8 

64.7 

65*5 

64,3 

64.6 

63.2 

1250.0 

62.6 

64.8 

65.3 

64.4 

64.8 

63.0 

1600.0 

59.4 

62.2 

63.6 

63.0 

63.7 

62*5 

2000.0 

57.0 

60.3 

62.2 

62.3 

63.2 

62.0 

2500.0 

54.8 

58.0 

60*1 

60,6 

61.9 

61.2 

3150.0 

52.0 

55.5 

5e«o 

59,4 

60.5 

60.4 

4000.0 

53.0 

54.4 

56*2 

58  • 1 

59,8 

59.4 

5000.0 

52.7 

53*8 

54*7 

56.2 

58.7 

58.9 

6300 . 0 

51.9 

52.1 

53.0 

55.0 

57.6 

57.0 

8000.0 

51.6 

50.6 

51.7 

53*6 

56.1 

56*5 

10000.0 

52.0 

48.7 

50.3 

52,a 

55.5 

55.9 

12500.0 

49.8 

49.1 

50.2 

52,  r 

54,9 

55.3 

16000.0 

48.3 

48.9 

49.3 

51.3 

54.4 

54*6 

20000.0 

46,9 

48.4 

48*9 

50.8 

53.7 

53  > 8 

25000.0 

47,6 

49.2 

49.0 

50.2 

53.3 

53.4 

31500.0 

49,6 

51,5 

49.6 

50.5 

53.8 

53.3 

40000.0 

52.2 

54.3 

51.4 

52.5 

56.7 

53  * 6 

OVERALL 

SPL 


74,8 


75.1 


74,2 


74.9 


73.5 


75*2 


,IJ  ^ I - J .lyiyJi  v :--• 


1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


micro  MICRO  MICRO 

phone  phone  PHONE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
7 60.0  6 67*5  9 75.0  10 


MICRO 

PHONE 

. ANGLE  NO 
82.5  11 


MICRO  MICRO 

PHONE  PHONE 

, ANGLE  no.  angle 

90.0  12  97*5 


200.0 

53.0 

53.6 

51.5 

250.  C 

54.8 

54.2 

52.9 

315.2 

57.8 

57.5 

56*2 

400.0 

60.2 

58.9 

57 . 6 

500.0 

60.6 

59.7 

58.6 

630.0 

61.4 

60.2 

5g.  5 

800.0 

62.0 

60.8 

6()  .4 

1000.0 

62.4 

61.2 

60*7 

1250.0 

62.1 

61  * 6 

60  • 9 

1600.0 

ol  .9 

60.9 

60*5 

2000.0 

61.4 

60.8 

60  »2 

2500.0 

oO  .6 

59.9 

59*9 

3150.0 

59.9 

59.5 

59*1 

4000.0 

59.1 

56.8 

58*7 

5000  • 0 

58.5 

58.3 

57.9 

6300.0 

57.8 

57.7 

57*3 

8000.0 

57.1 

57.0 

56*8 

10000.0 

56.7 

56.6 

56.2 

12500.0 

56.3 

56*2 

56*0 

1600G.0 

55,9 

56.0 

56  • 0 

20000 . 0 

55.5 

55.4 

55*6 

25000.0 

55.4 

55.0 

55*4 

31500.0 

55.5 

54.4 

54*8 

40000.0 

56.9 

54.4 

54*7 

52,9 

54.0 

52.6 

54.1 

55.9 

56.1 

57.2 

56.7 

58 . 0 

58.6 

58.8 

58.9 

59.4 

59.7 

59.8 

59.9 

60.1 

60.6 

59.6 

60.0 

59.5 

59.9 

58.7 

59.4 

56.4 

59.2 

57.7 

58.6 

57.3 

58.4 

56,9 

58.1 

56.2 

57.6 

56.3 

57.2 

55.5 

57,2 

55.1 

57.3 

54.5 

56.8 

53.9 

56.5 

53.5 

56.0 

53.5 

56.2 

53*2 

52.8 
55*5 
55*8 

56.6 

57.6 

58.4 

58.5 

59.2 

58.6 
58*7 

58.2 

57.9 

57.3 

57.3 

57.0 

56.3 

56.1 

36.1 

55.8 

54.9 

54.2 
53.5 

53.4 


OVERALL 

SPL  73.0  72.3 


7i « 6 


71.1 


71.9  70.6 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.5?  PSl.  ATMOSPHERIC  PRESSURE  r 14.18  PSl 

RESERVOIR  TEMPERATURE  = 715.00  OEG.F*  CHAMBER  TEMPERATURE  = 60.00  OEG.F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 
gamma  = 1.365 

RUN  NUMBER  218 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.037 
TEMPERATURE  RATIO  TR  = 2.260 
MACH  NUMBER  MJ  = 0 .230 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.238 
JET  DENSITY  RATIO  OJ/Oo  = 0.447 
JET  VELOCITY  RATIO  VJ/AO  = 0.344 
JET  VELOCITY  VJ  = 385*1  FPS 

TR/TJ  = 1.010 
OR/DO  = 0.459 
DR/DJ  = 1.027 

MASS  FLOW  = 0.282  POUNDS  PER  SECOND 
THRUST  = 3.42  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


19^ 


n.  i hhs&jm 


1/3  OCTAVE  SOUNo  pressure  lc/el 


r 


E 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHqNE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  AN6LE 

NO.  ANGLE 

NO,  ANGLE 

NO.  angle 

H?  10 

82.5 

11  90.0 

12  97,5 

13  105.0 

14  112.5 

15  120.0 

200.0 

54.2 

56.4 

57.2 

54.9 

53.5 

54.7 

250.0 

57.2 

58.8 

50*2 

55.6 

55.8 

56.0 

315.2 

60.6 

60.2 

59»6 

58.7 

59.0 

58  * 6 

400.0 

61.7 

60.3 

60.4 

58 . 8 

59.3 

59.0 

500.0 

60.3 

58*6 

59.0 

58.7 

58.4 

57.4 

630.0 

61.4 

60.1 

59*4 

58.9 

58.9 

58.6 

800.0 

62.2 

61.2 

60.7 

60.1 

59.9 

59.4 

1000.0 

61.7 

60.3 

59*8 

59.7 

59.2 

58.6 

1250.0 

61.3 

60.1 

60*0 

59.5 

58.7 

58.3 

1600.0 

60.5 

59.8 

5g.4 

58.8 

58.6 

57.7 

2000.0 

60.0 

59.4 

59.5 

58.7 

58.4 

50.1 

2500.0 

59.2 

58.7 

50.5 

58.2 

58.0 

57.4 

3150.0 

58.8 

58.0 

50.0 

57.9 

57.7 

57.2 

4000.0 

58.1 

57.5 

57.7 

57.5 

57.5 

56.6 

5000.0 

57,1 

56.9 

57.6 

57.0 

57.4 

56.5 

6300.0 

56.8 

57.7 

57*4 

57.4 

57.6 

56 . 6 

8000.0 

56.9 

57.3 

55.9 

56.4 

56.7 

55.9 

10000.0 

57.2 

56.9 

55.6 

55.8 

56.1 

55.4 

12500.0 

57.4 

55*6 

55.9 

55.5 

55.3 

55.0 

16000.0 

56.6 

55.9 

55.0 

55.2 

55.6 

54.6 

20000.0 

55.0 

55.9 

55.4 

54.9. 

55.1 

54.3 

25000.0 

55.0 

54.5 

54*8 

54.4 

54.5 

53.9 

31500.0 

55.1 

54.6 

54.5 

54.1 

54.1 

53.7 

40000.0 

54.0 

5<+ . 0 

54.3 

54.6 

53.4 

54.5 

overall 

SPL 

72,8 

72.1 

71.9 

71,3 

71.2 

70.7 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

octave  MICRO  MICRO  MICRO  micro 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

55.2 

57.3 

250.0 

56.7 

54.8 

315.2 

59,3 

57.9 

400.0 

58.5 

58.1 

500.0 

57.9 

57.4 

630.0 

58.7 

57.7 

800.0 

59.6 

58*6 

1000.0 

58.8 

58*3 

1250.0 

58.3 

57.1 

1600.0 

57.7 

56*1 

2000.0 

57.7 

56.3 

2500.0 

57.5 

56.0 

3150.0 

57.3 

55*8 

4000.0 

56.9 

55.5 

5000.0 

56.8 

54.8 

6300.0 

56.6 

54.5 

8000.0 

56.0 

53.9 

10000.0 

55.2 

52.9 

12500.0 

54.6 

52.1 

16000.0 

54.4 

51*1 

20000.0 

54.1 

49.9 

25000.0 

52.5 

48.3 

31500.0 

51.7 

47.0 

40000.0 

51.0 

46*8 

overall 

SPL 

70.7 

69.4 

0 18  142,5  19  150.0 


54.7 

56,6 

56*1 

57.2 

57*4 

56 . 6 

57*4 

59.0 

57*1 

56.9 

56*9 

56 . 1 

57*5 

57.0 

56.5 

55.5 

55.2 

53.6 

54.9 

53.0 

54*4 

52.2 

54*1 

51.7 

53*8 

51.1 

53*6 

50.3 

52.7 

49.5 

52*2 

49.2 

51.0 

48.0 

50.1 

46.9 

4g.O 

45.9 

4fl.4 

44.7 

47.5 

44.6 

45.3 

41.1 

43.8 

40.3 

43.2 

43.0 

68*0 

67.3 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.70  PSl.  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 7b5.00  DEG.F t CHAMBER  TEMPERATURE  = 99.00  OEG . F 

RELATIVE  HUMIDITY  = 26.0  PERCENT 
gamma  = 1.365 

RUN  NUMBER  49 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  Pr  s l.049 
TEMPERATURE  RATIO  TR  = 2.191 
MACH  NUMBER  MJ  = 0.266 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.163 
JET  DENSITY  RATIO  DJ/Oo  = 0.462 

jet  velocity  ratio  vj/ao  = 0.392 

JET  VELOCITY  Vj  = 454,1  FPS 

TR/TJ  = 1.013 
DR/DO  s 0.479 
DR/OJ  s 1.036 

MASS  FLOW  = 0.332  POUNDS  PER  SECOND 
THRUST  s 4.57  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO,  ANGL 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52* 

200.0 

61.4 

60.5 

50.8 

57.5 

57.3 

56.0 

250.0 

64,1 

64.3 

63*4 

61.6 

62.0 

58.7 

315.2 

67.4 

66*4 

66*1 

63.8 

63.5 

61.3 

400.0 

69.4 

69.9 

67*0 

66.0 

65.7 

63.9 

500.0 

71.7 

70.0 

69*0 

67.2 

66.7 

65.0 

630.0 

69.0 

69.6 

69*9 

68.1 

67,3 

66.0 

800.0 

70.8 

71.3 

70.2 

68.3 

68. 3 

66 . 8 

1000.0 

67.8 

69.0 

69.8 

68.3 

68.2 

67.1 

1250.0 

66.4 

68.2 

69.O 

67.9 

68.4 

67.1 

1600.0 

63.2 

65*8 

67*2 

67.0 

67.4 

66.8 

2000.0 

61.2 

64.1 

66. 0 

66.1 

67.1 

66 . 2 

2500.0 

58.2 

61 .4 

64*0 

64.6 

66.2 

65.4 

3150.0 

55.3 

59.2 

61.8 

63.0 

64.9 

64.7 

4000.0 

56.2 

58.3 

60*1 

61.5 

64.2 

63. 6 

5000.0 

55.3 

57.2 

58*1 

59.6 

62.9 

62.9 

6300.0 

54.9 

55.4 

56.3 

58.2 

61.8 

61.9 

8000.0 

54.9 

54.2 

55*4 

56.9 

60.7 

60.9 

10000.0 

54.4 

52.3 

54*6 

55.6 

59.6 

60.3 

12500.0 

53.6 

52.8 

53*4 

54.7 

59.0 

59.7 

16000.0 

51.6 

52.1 

52.7 

54.2 

58.1 

59.0 

20000.0 

48.7 

50.2 

51.5 

52.9 

56.8 

58-0 

25000.0 

48.1 

50.2 

5i*0 

52.0 

56.1 

57.4 

31500.0 

48.3 

51.0 

50*2 

50*8 

55.1 

56.2 

40000.0 

50.2 

53.1 

50.7 

51.3 

55.4 

55.5 

OVERALL 
SPL  78.5 


78.8 


78.7 


77.7 


78.3 


77.3 


1/3  OCTAVE  sound  pressure  level 

CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  62.5 

il  90.0 

12  97.5 

200.0 

55.0 

55.0 

5u«4 

53.6 

54.1 

55.0 

250.0 

57.6 

56.5 

55.9 

55.8 

55.8 

55.0 

315.2 

59.9 

58.2 

57*4 

56*2 

56.9 

57.8 

400.0 

62.5 

60.7 

59*5 

59.8 

58.4 

58.0 

500.0 

63.7 

62*3 

61.0 

60.8 

60.0 

59.8 

630.0 

64.6 

63.3 

62.3 

61.8 

61.4 

61.0 

800.0 

65.7 

64.5 

63*3 

62.9 

62.3 

62.0 

1000.0 

65.9 

64.7 

64*1 

63.5 

62.4 

62.2 

1250.0 

66.1 

64.9 

64*5 

64.1 

63.0 

63.0 

1600.0 

66.2 

65*0 

64*3 

64.0 

63.0 

62.7 

2000.0 

65.5 

64.9 

64*2 

64.0 

62.8 

62.7 

2500.0 

64.7 

64.3 

63.4 

63.7 

62.3 

62*2 

3150.0 

64.1 

63.7 

62.8 

63.4 

62.1 

62.1 

4000.0 

63.5 

63.2 

62*5 

62.7 

61.4 

61.6 

5000.0 

62.9 

62.7 

6*«9 

62.4 

61.1 

61.3 

6300.0 

62.1 

61*9 

6q»9 

61.8 

60 . 5 

61.1 

8000.0 

61.6 

61.6 

6o.7 

61,2 

60 . 3 

60.7 

10000.0 

61.2 

61.0 

6o*l 

60.9 

59.9 

60.2 

12500.0 

60.7 

60.5 

59.7 

60.5 

59.4 

60.2 

16000.0 

60.2 

60.2 

59*8 

60.2 

59.3 

59.7 

20000.0 

59.2 

59.2 

58*9 

59.2 

58.3 

58.4 

25000.0 

56.6 

58.3 

58*5 

58.3 

57,5 

57.4 

31500.0 

57.2 

56.8 

57*0 

56.6 

55.9 

55.6 

40000.0 

57.4 

56.0 

55*9 

55.4 

55.6 

54.4 

OVERALL 

SPL 

76.7 

75.9 

75.2 

75.2 

74.2 

CM 

• 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.69  pSl,  ATMOSPHERIC  PRESSURE  = 14.1fi  PSl 

RESERVO. R TEMPERATURE  = 722.00  DEG.F.  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 
Gamma  = 1.365 

run  number  219 

MICROPHONES  ARE  TWELVE  feet  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.o<+9 
TEMPERATURE  RATIO  TR  = 2.273 
MACH  NUMBER  MJ  = 0.265 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.244 
JET  DENSITY  RATIO  OJ/Do  = 0.446 
JET  VELOCITY  RATIO  VJ/AO  = 0.39? 

JET  VELOCITY  V J = 443.2  FPS 

TR/TJ  = 1.013 
DR/DO  = 0.461 
DR/OJ  = 1.035 

MASS  FLOW  s 0.323  POUNDS  PER  SECOND 
THRUST  = 4.52  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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i/3  OCTAVE  SOUND  PRESSURE  LEVEL 

1/3 


octave 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  57.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

54.9 

57.5 

5fl . 3 

56 . 8 

55.7 

55.7 

250.0 

59.0 

59.2 

59*8 

57.4 

57.6 

56.9 

315.2 

61.4 

61.4 

61.3 

60.1 

60.6 

60.4 

400.0 

63.2 

62.3 

62*3 

61.2 

61.7 

60. 9 

500.0 

63.4 

63.0 

62*6 

62.1 

61.2 

60.7 

630.0 

64.8 

63*8 

63.2 

62.6 

62.5 

61. 9 

800.0 

65.6 

65  * 0 

64*3 

63.1 

63.1 

62.4 

1000.0 

65.2 

64.6 

64.2 

63.6 

62.4 

62.6 

1250.0 

65.2 

64.6 

64*3 

63.8 

63.2 

62 . 6 

1600.0 

64.8 

64*4 

64*0 

63.4 

62.6 

62.3 

2000.0 

64.1 

64.4 

63.9 

63.5 

62.5 

62.3 

2500.0 

63 . 5 

63.8 

63.O 

63.2 

62.5 

62.0 

3150.0 

62.9 

63.1 

62*7 

62*6 

62.2 

61.6 

4000.0 

62.5 

62.7 

62*4 

62.5 

61.7 

60.9 

5000.0 

61.8 

62.1 

62.3 

61.7 

61.6 

60.8 

6300.0 

61.5 

62*3 

61.8 

61.8 

61.5 

60.8 

8000.0 

61.2 

62.3 

60*5 

60.9 

60.7 

60.2 

10000.0 

61.5 

61.9 

60.1 

60.2 

60.1 

59.5 

12500.0 

61.7 

60.5 

60*2 

60.1 

59.9 

59.5 

16000.0 

60.6 

60.6 

59*2 

59.8 

59,6 

59.0 

20000.0 

59.7 

60*8 

59.5 

59.6 

59.1 

58.9 

25000.0 

60.4 

59.6 

59.3 

59.5 

58.8 

58.9 

31500.0 

60.8 

60.0 

59*4 

59.4 

58.8 

59.3 

40000.0 

60.8 

60.0 

59.4 

60.0 

58.3 

60. 5 

OVERALL 

SPL 

76.5 

76.3 

75*8 

75.4 

74.9 

74.5 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

octave  MICRO  MICRO  MICRO  micro 

CENTER  PHONE  PHONE  PHoNE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

56.5 

57.6 

250.0 

58.7 

57.7 

315*2 

60.1 

59.8 

401). 0 

60.8 

60.1 

50.  .0 

61.2 

60.2 

630.0 

62.5 

61.0 

aoo.o 

62.8 

61.9 

1000. 0 

62.8 

61.7 

1250.0 

62.2 

61.3 

1600.0 

62.1 

60.4 

2000.0 

61.9 

61.2 

2500.0 

61.6 

60*8 

3150.0 

61.4 

60.3 

4000.0 

61.2 

60.1 

5000.0 

61.0 

59.1 

6300.0 

60.8 

58.9 

8000.0 

60.1 

58.4 

10000.0 

59.5 

57.1 

12500.0 

58.9 

56.5 

16000.0 

58.7 

55*8 

20000.0 

58.2 

54.8 

25000.0 

57,4 

53.7 

31500.0 

56,9 

52.6 

40000.0 

56.4 

52.2 

OVERALL 
SPL  74.4 


0 18  142.5  19  150.0 


56 

4 

56.7 

57 

0 

58.1 

58 

2 

58.8 

69 

9 

59.8 

60 

1 

59.7 

60 

1 

59.5 

o 1 

0 

60.2 

60 

1 

59.7 

59 

6 

58.5 

59 

3 

57.6 

59 

5 

57.0 

58 

8 

56.5 

58 

6 

56 . 2 

58 

5 

55.3 

57 

8 

54.7 

57 

0 

55.0 

56 

0 

53.3 

54 

9 

52.1 

53 

7 

51.4 

52 

8 

50.3 

51 

9 

49.2 

50 

5 

46,8 

49 

2 

45.3 

48 

0 

45.3 

7j»6  70.4 


73.0 


* 1 


SUPEkSONjC  JET  EXHAUST  NOISE 
MACH  i.O  NOZZLE 

RESERVOIR  PRESSURE  = 1.09  pSl*  ATMOSPHERIC  PRESSURE  = 14.20  PS1 

RESERVOIR  TEMPERATURE  = 773.00  OEG.F.  CHAMBER  TEMPERATURE  = 58.00  OEG.F 

RELATIVE  HUMIDITY  = 26.0  PERCENT 
Gamma  = 1.363 

run  NUMBER  50 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  Pr  = 1.q77 
TEMPERATURE  RATIO  TR  = 2.210 
MACH  NUMBER  MJ  = 0.331 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.167 
JET  DENSITY  RATIO  DJ/Dq  = 0.462 
JET  VELOCITY  RATIO  VU/AO  = 0.487 
JET  VELOCITY  Vj  = 564.2  FPS 

TR/TJ  = 1.020 
OR/DO  r 0.487 
DR/DJ  = 1.056 

MASS  FLOh*  = 0.412  POUNDS  PER  SECOND 
THRUST  = 7.06  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE  MICRO 
CENTER  PHONE 
FREQ.  NO.  ANGLE 


HZ  1 

15. 

200.0 

66.6 

250.0 

69.3 

315.2 

71.9 

400.0 

74.2 

500*0 

77.6 

630.0 

75.4 

800.0 

77.8 

1000.0 

74.7 

1250.0 

73.2 

1600.0 

70.5 

2000.0 

66.1 

2500.0 

65.5 

3150.0 

62.8 

4000.0 

62.9 

5000.0 

61.3 

6300.0 

60.5 

8000.0 

60.5 

10000.0 

60.0 

12500.0 

60.0 

16000.0 

57.8 

20000.0 

55.1 

25000.0 

54.8 

31500.0 

55.4 

40000.0 

58,4 

OVERALL 

SPL 

84.6 

MICRO 

MICRO 

PHONE 

PHONE 

f.  angle 

NO.  ANGLE 

1 22.5 

3 30.0 

66.7 

63*6 

70.1 

6g*6 

72.0 

7i  *0 

76.3 

72*8 

76.3 

75.0 

76.9 

76*9 

78.6 

77.0 

76.8 

76*8 

76.1 

76.8 

73.8 

75.0 

72.0 

73.8 

69.6 

71.8 

67.2 

6g»5 

66.2 

67.7 

65.0 

65*6 

62.3 

63.5 

61.6 

62*4 

59.3 

61.2 

59.4 

6q.O 

58,6 

58*8 

56.7 

57*4 

56.6 

56*4 

57.1 

54.7 

59.2 

54*2 

86*0 

85*6 

MICRO 

MICRO 

PHONE 

phone 

1.  ANGLE 

NO.  ANGLE 

. 37.5 

5 45.0 

62.2 

61,9 

66.9 

65.6 

68.7 

67.6 

71.0 

70.4 

72.3 

71.7 

74.6 

73.7 

75.0 

74.9 

75.0 

75.3 

75.3 

75.6 

74.2 

74.9 

73.2 

74.6 

71.5 

73,4 

70.4 

72.4 

68.8 

71.8 

66.6 

70.4 

65.0 

68 . 8 

63.8 

67.5 

62.3 

66.4 

61.2 

65,3 

60.1 

64.3 

58.6 

62.9 

57.4 

61.9 

55.7 

60.3 

55.0 

59.4 

84.2 

85.0 

MICRO 
PHONE 
NO.  ANGLE 
6 52  • 5 


60.1 

63.3 
66.2 
68.7 

70.3 

71.6 

73.1 
74.0 

74.0 

74.2 

73.6 

73.0 

72.3 

71.1 

70.4 

69.1 

68.1 

67.1 

66.3 

65.4 

64.2 
63*6 

62.3 

61.4 


84.1 
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1/5  OCTAVE  sound  pressure  level 

CONTINUED 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 
PHONE  PHONE  PHONE  PHONE  PH?^|LE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  A © | 
7 60.0  8 67.5  9 75.0  10  82.5  11  90.0  12  97-5 


200.0 

58.1 

57.5 

57*2 

250.0 

61.6 

60.2 

5fi.7 

315.2 

63.6 

61^6 

60*8 

400.0 

66.4 

64.2 

63  * 5 

500.0 

68.4 

66*8 

65.9 

630.0 

70.1 

68.2 

67*2 

800.0 

71.4 

69.6 

68*5 

1000.0 

72.1 

70.3 

69*0 

1250.0 

72.3 

71.2 

7o»0 

1600.0 

72.6 

71.0 

7o»l 

2000.0 

72.4 

71.2 

7o*3 

2500.0 

71.8 

70.8 

69*7 

3150.0 

71.3 

70.2 

69.6 

4000.0 

70.5 

70.0 

69.3 

5000.0 

70.1 

69.3 

68*5 

6300.0 

69.2 

68.4 

67.5 

8000.0 

6tt.<* 

67.9 

67*2 

10000.0 

67,8 

67.1 

66*4 

12500.0 

67.1 

66.3 

66*0 

16000.0 

66.3 

65.7 

65*8 

20000.0 

65 . 3 

64.5 

64*8 

25000.0 

64,4 

63.6 

64*2 

31500.0 

62.6 

61.9 

62.9 

40000.0 

61.6 

61*0 

61 .7 

OVERALL 

SPL 

83  • 0 

81*8 

81.0 

58.6 

57.6 

58.4 

60.0 

59.2 

59.0 

] 

61.5 

61.0 

60.8 

| 

62.8 

62.7 

62.1 

'i 

64.9 

64,2 

63.7 

5 

66.9 

66.1 

65.4 

1 

67.9 

67.5 

66.7 

68*6 

68 , 3 

67.3 

69.5 

69.0 

66.3 

69.5 

68.9 

68.2 

69.6 

69.2 

68*4 

* 

69.3 

68  . * 

68*2 

69.2 

69.0 

68.4 

i 

68.7 

68 . 1 

67.9 

68.5 

67.7 

67.6 

67.8 

67.0 

67.0 

67.1 

66.7 

66.7 

i 

66.6 

66.1 

66.4 

l 

66.2 

65.5 

66.2 

i 

65.5 

65.1 

65.7 

64.5 

63.9 

64.4 

"5 

63.7 

63.3 

63.4 

62.0 

61.8 

61.6 

i 

60.6 

61.2 

60.2 

80 . 6 

80,1 

79.8 

3 

SUPERSONIC  JET  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.09  pSl»  ATMOSPHERIC  PRESSURE  = 14. la  RSl 

RESERVOIR  TEMPERATURE  = 743.00  DEG.F»  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMlDlTy  = 59.0  PERCENT 

gamma  = 1,363 

RUN  NUMBER  220 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.077 
TEMPERATURE  RATIO  TR  = 2.313 
MACH  NUMBER  MJ  = 0.331 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.268 
JET  DENSITY  RATIO  CJ/Ofl  = 0.441 
JET  VELOCITY  RATIO  VJ/AO  = 0.499 
JET  VELOCITY  VJ  = 557«7  FPS 

TR/TJ  = 1.020 
OR/DO  5 0.465 
DR/DJ  = 1.056 

MASS  FLOW  = O.4O3  POUNDS  PER  SECOND 
THRUST  = 7.07  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  MO 

. ANGLE 

NO.  ANGLE 

no.  angle 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

62.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

57.8 

60.6 

60*4 

59.0 

59.4 

57.7 

250.0 

60.2 

61.0 

60*4 

60,3 

60.7 

60.5 

315.2 

62.5 

63.5 

63*5 

63.2 

63.5 

62.7 

400.0 

65.0 

65.1 

64*6 

64.0 

65.5 

64.2 

500.0 

67.2 

66.2 

65.9 

65.3 

65.9 

64.2 

630.0 

68.7 

67.9 

67.5 

66.9 

66.9 

66.3 

800.0 

70.4 

69.6 

68*6 

68.4 

67.9 

67  *6 

1000.0 

71.0 

69.9 

68*6 

69.0 

68,2 

67.3 

1250.0 

71.4 

70.3 

69*8 

69.6 

69.6 

68.0 

1600.0 

71.4 

70.6 

69*7 

69.4 

69.7 

68.3 

2000.0 

71,0 

70.8 

69.9 

69.6 

69,5 

68.5 

2500.0 

70.6 

70.1 

69.5 

69.6 

69.6 

68.4 

3150.0 

70,6 

69.8 

69*2 

69.0 

69.0 

68.0 

4000.0 

69.7 

69.5 

68*9 

68.6 

68.6 

67.3 

5000.0 

68.7 

69*0 

68*4 

67.8 

68.3 

66.7 

6300.0 

68.2 

68.9 

68*2 

67.7 

68.6 

67.1 

8000.0 

67.7 

68*5 

66*4 

66.9 

67.2 

65.7 

10000.0 

67.8 

68*0 

65*9 

66.4 

67.1 

65.3 

12500.0 

67.7 

66.5 

66*0 

65.9 

66.5 

64.5 

16000.0 

66.3 

66.3 

64*8 

65.3 

66.0 

64.0 

20000.0 

64.8 

66.5 

65.I 

64.9 

65.4 

63*6 

25000.0 

65.4 

65*1 

64*8 

64.5 

65.0 

63.5 

31500.0 

65.9 

65.5 

64*8 

64.5 

65.1 

63.5 

40000.0 

65.3 

65.8 

64.7 

65.1 

64.8 

63.9 

OVERALL 

SPL 

82.2 

81.8 

81*0 

BO. 8 

81.0 

79.8 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
CONTINUED 


1/3 

octave 

CENTER 

FREQ. 

HZ 


MICRO 

PHONE 


MICRO 

PHONE 


MICRO 

phone 


MICRO 

PHONE 


PHONt.  rnurtt  ruu'.s.  • — 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
16  127.5  17  135.0  18  1^2.5  19  150.0 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

800.0 
1000*0 

1250.0 

1600.0 
2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 
10000.0 

12500.0 

16000.0 
20000.0 
25000.0 

31500.0 

40000.0 


58.2 

59.8 

62 . 1 

63.9 

64.8 

66.1 

66.6 

67.4 

67.8 

67.7 

68.1 

67.8 

67.7 

67.0 

66 . 5 

66 . 5 

65.7 

65.2 

64.2 

63.6 

62.9 

02 .2 

62.0 

61.7 


59.8 

60.3 

61.9 

63.2 

63.9 

65.3 

65.8 

66.6 

66.4 

66.0 

66.3 
66*4 

66.6 

66*0 

65.1 
65*0 

64.2 

63.2 
62*4 
61.6 

60.4 
59.6 

59.1 

58.8 


58*4 
60*1 
62*2 
63*9 
63*6 
64*7 
66*1 
65*4 
65*6 

64.5 
65*1 
64*9 
64*6 
64*5 
63*7 
63*0 
61*8 
60*9 
59*8 

59.1 
58*1 
57*2 
56*6 
55» 8 


59.0 

60.1 

62.8 

63.4 

63.5 

64.4 

65.0 

64.6 

64.1 

63.6 

63.5 

62.8 

62.4 

61.6 

61.1 
60.7 

59.6 
59.0 

57.7 

56.4 

55.4 

53.9 

52.8 

51.9 


OVERALL 

SPL 


79.3 


78.0 


76*8 


75.5 


supersonic  jet  exhaust  noise 

MACH  l.o  NOZZLE 

RESERVOIR  PRESSURE  = 1.60  pSl,  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 783.00  DEG.Fr  CHAMBER  TEMPERATURE  = 08.00  DEG.F 

RELATIVE  HUMIDITY  = 26.0  PERCENT 
gamma  = 1.362 

RUN  NUMBER  51 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.1 13 
TEMPERATURE  RATIO  TR  = 2.228 
MACH  NUMBER  MJ  = 0.399 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.165 
JET  DENSITY  RATIO  OJ/Do  = 0,462 
JET  VELOCITY  RATIO  VJ/aO  = 0.587 
JET  VELOCITY  Vj  = 679,5  FPS 

TR/TJ  = 1.029 
DR/00  = 0.499 
JR/OJ  = 1.082 

MASS  FLOW  = 0.496  POUNDS  PER  SECOND 
THRUST  = 10.25  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGI 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 <*5.0 

6 52 

200.0 

69.6 

69.6 

67.8 

65.4 

64.7 

63.0 

250.0 

73.5 

73.5 

73.1 

70.2 

70.0 

67.0 

315.2 

76.4 

76.0 

76*0 

72.8 

71.7 

70.3 

400.0 

78.9 

80.4 

77.6 

75.5 

74.7 

72.8 

500.0 

81.8 

80.6 

80*1 

77.8 

77.0 

74.7 

630.0 

80.2 

82.1 

82.1 

80.1 

79.2 

76.6 

eoo.o 

83.4 

84.3 

63.5 

81.5 

80.4 

78.2 

1000.0 

80.8 

83.0 

83.9 

82.2 

81.0 

79.8 

1250.0 

78.9 

82.6 

83.5 

62.1 

81.9 

80.3 

1600.0 

76.3 

80*3 

8l*4 

81.2 

81.4 

80.2 

2000.0 

74.5 

78.8 

80.3 

80.5 

81.1 

80.1 

2500.0 

71.9 

76.3 

78.2 

78.8 

80.2 

79.8 

3150.0 

69.6 

74.9 

76*1 

77.5 

79.4 

79.0 

4000.0 

68.7 

73.6 

74.8 

76.2 

78.7 

78.1 

5000.0 

67.1 

72.4 

72.5 

74.2 

77.1 

77.2 

6300.0 

65.9 

70.8 

7o.S 

72.5 

75.7 

76.0 

8000.0 

65.5 

69.5 

69.0 

71.0 

74.2 

74.7 

10000.0 

65.1 

67.8 

67.6 

69.5 

72.8 

73.5 

12500.0 

64.9 

67.7 

65.8 

68.1 

71.6 

72.4 

16000.0 

63.8 

67.5 

64.4 

66.8 

70.4 

71.5 

20000.0 

61.8 

65.9 

62*4 

65.0 

68.5 

70.1 

25000.0 

61.5 

66.0 

61.3 

63.5 

67.4 

69.4 

31500.0 

62.0 

66.1 

59.1 

61.1 

65.5 

67.9 

40000.0 

64.8 

67.9 

57*6 

59.7 

64.5 

67.3 

OVERALL 

SPL 

89.8 

91.6 

91.8 

90.8 

91.1 

90.1 
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1/3  OCTAVE  SOUNo  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE  PHONE 


FREQ.  NO,  ANGLE  NO 


HZ 

7 60 

200.0 

ol  .5 

250.0 

64.6 

315.2 

66,6 

400.0 

70.1 

500.0 

71.6 

630.0 

74.0 

800.0 

75.6 

1000.0 

76.7 

1250.0 

77.4 

1600.0 

78.1 

2000.0 

78.1 

2500.0 

78.1 

3150.0 

78.0 

4000.0 

77.5 

5000.0 

77.2 

6300.0 

76.3 

8000.0 

75.6 

10000.0 

74.8 

12500.0 

74.0 

16000.0 

73.2 

20000.0 

72.1 

25000.0 

71.5 

31500.0 

70,2 

40000.0 

69.9 

OVERALL 
SPL  88,9 


ANGLE  NO.  angle  NO 


67*5 

9 75 

60.7 

5g«6 

64  ♦ 0 

62*2 

65.2 

64.6 

67.7 

66*6 

70.5 

68*8 

72.4 

7l  *0 

74.3 

72.7 

75.4 

74*0 

76.4 

75.3 

76.9 

75*5 

77.1 

75.9 

76.9 

75.5 

76.7 

75.5 

76.7 

75.3 

76.2 

74*6 

75.4 

73-7 

74.8 

73.3 

73.9 

72*4 

73.2 

71.6 

72.5 

71.4 

71.2 

7o«4 

70.2 

69*7 

68 . 4 

68*2 

67.3 

67*0 

87.7 

86*4 

angle  no.  angle  no 


82.5 

11  90 

59.8 

60.2 

61*8 

62.1 

64.2 

63.8 

66.0 

66.1 

68.0 

68.3 

70.3 

70.0 

71.9 

71.4 

73.1 

72.7 

74.3 

73.9 

74.6 

74.2 

75.2 

74.6 

74.8 

74.6 

75.1 

74.8 

74.4 

74.4 

74.1 

74.1 

73.5 

73.5 

72.7 

73.0 

72.8 

72.6 

71.1 

71.3 

70.4 

70.9 

69,0 

69.5 

67.8 

69.6 

65.7 

66.9 

64,0 

66.1 

85.7 

85.6 

angle 

97.5 


60. 8 

62.5 

64.2 

65.6 

67.5 

69. 6 

71.0 

71.6 

73.2 

73.1 

73.6 

73.5 

74.0 

73.7 

73.6 
72.9 

72.7 

72.7 

71.5 

71.0  1 

69 . 5 j 

SB. 4 j 

66.3  | 

64 . 8 1 


85.0 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.59  pSl*  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  s 760.00  OEG.F#  CHAMBER  TEMPERATURE  = 60.00  OEG.F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 
gamma  = 1.362 

RUN  NUMBER  221 

MICROPHONES  are  TWELVE  Feet  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.il2 
TEMPERATURE  RATIO  TR  = 2,346 
MACH  NUMBER  MJ  = 0.398 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.281 
JET  DENSITY  RATIO  OJ/Oo  = 0.438 

jet  velocity  ratio  vj/ao  = 0.601 

JET  VELOCITY  Vj  = 671.6  FPS 

TR/TJ  = 1,029 
OR/DO  = 0.474 
DR/QJ  = 1.081 

MASS  FLOW  = 0.482  POUNqS  PER  SECOND 
THRUST  = 10.20  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 
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OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

59.2 

62.1 

6i . 6 

61.4 

60.2 

59.9 

250.0 

62.7 

63.5 

62*4 

62.0 

63.0 

62.8 

315.2 

65.0 

65.7 

65*9 

66.5 

65.3 

66.0 

400.0 

68.0 

68.3 

67*5 

66.9 

67.9 

67.5 

500.0 

70.2 

69.8 

69.7 

68.9 

66.1 

67.9 

630.0 

73.0 

72.4 

71*2 

70.9 

70.2 

70.1 

600.0 

74.7 

74.0 

72*2 

71.9 

71.3 

71.6  j 

1000.0 

75.8 

74.0 

73*0 

72.9 

72.5 

72.0 

1250.0 

76.5 

74.8 

74.8 

73.9 

73.7 

72.7 

1600.0 

76.3 

75.7 

74*6 

f 4.1 

73.8 

73.0 

2000.0 

76.3 

75.9 

75*1 

74.7 

73.7 

73.4 

2500.0 

76.1 

75.3 

74*6 

74.4 

73.9 

73.4 

3150.0 

76.1 

75.3 

74*6 

74.4 

73.6 

73.3 

4000.0 

75.6 

75.0 

74*6 

74.0 

73.4 

72.9 

5000.0 

74.9 

74.5 

74*4 

73.5 

72.9 

72.5 

6300.0 

74.5 

74.4 

73.7 

73.4 

72,8 

72.4 

8000.0 

73.7 

74.2 

72*2 

72.3 

71.8 

71.5 

10000.0 

74.0 

73.5 

71.5 

71.6 

71.0 

70.8 

12500.0 

73.3 

71.8 

71.5 

71.1 

70.8 

70.4 

16000.0 

71.9 

71.3 

70.2 

70.6 

70.2 

69.8 

20000.0 

70.3 

71.5 

70.3 

70.0 

69.5 

69.3 

25000.0 

71.0 

70.2 

70*0 

69.7 

69.2 

68 . 9 

31500.0 

71,1 

70.8 

70.0 

69.7 

69.2 

69.0 

40000.0 

70.7 

71.0 

70*1 

70.2 

68.8 

69.5 

OVERALL 

SPL 

87.4 

86.8 

8&  * 0 

85.6 

85.1 

84.7 
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CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

60.6 

60.9 

60  * 5 

59.9 

250.0 

64.2 

62.4 

62*6 

62.1 

315.2 

65.9 

64.3 

63*5 

63.9 

400.0 

67.1 

66.3 

65  * 0 

66.2 

500.0 

68.2 

67.3 

66  * 6 

66.3 

630.0 

70.1 

69*6 

68*1 

66.5 

800.0 

70.9 

70.3 

69.5 

68.2 

1000.0 

71.4 

70.5 

69.6 

68.5 

1250.0 

72.3 

71.3 

70.0 

67.9 

1600.0 

72.6 

70.9 

69.7 

68.2 

2000.0 

72.8 

71*7 

70-2 

68.2 

2500.0 

72.8 

71.7 

69.9 

67.4 

315C.0 

73,0 

71.6 

7q.1 

67.4 

4000.0 

72.9 

71.6 

70.0 

66.9 

5000.0 

72.6 

70.7 

69.I 

66.0 

6300.0 

72.3 

70.5 

68.7 

65.7 

8000.0 

71.3 

69.9 

67*4 

64.7 

10000.0 

70.6 

68.8 

66*2 

63.3 

12500.0 

70.0 

68.2 

65.3 

62.6 

16000.0 

69.3 

67.3 

64*5 

61,3 

20000.0 

68.6 

66.3 

63.4 

60.1 

25000.0 

67.9 

65  ■ 6 

62.6 

58.7 

31500.0 

67,6 

64.9 

61.8 

57.5 

40000.0 

67.6 

64.8 

61.O 

56  * 6 

OVERALL 

SPL 

84.3 

82.9 

81.3 

79.3 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.20  PSI.  ATMOSPHERIC  PRESSURE  = 14.20  PSI 

RESERVOIR  TEMPERATURE  = 796.00  OEG.F#  CHAMBER  TEMPERATURE  = 97.00  DEG.F 

RELATIVE  HUMIDITY  = 26.0  PERCENT 
gamma  = 1.362 

run  NUMBER  52 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.l55 
TEMPERATURE  RATIO  TR  = 2.255 
MACH  NUMBER  MJ  = 0.464 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.170 
JET  DENSITY  RATIO  DU/Oo  = 0.461 
JET  VELOCITY  RATIO  VJ/AO  - 0.684 
JET  VELOCITY  VJ  = 791.4  FPS 

TR/TJ  = 1.039 
DR/00  s 0.512 
DR/OJ  = 1.112 

MASS  FLOW  = 0.577  POUNqS  PER  SECOND 
THRUST  = 13.90  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  SOUNq  PRESSURE  LEVEL 


octave 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

phone 

phone 

phone  i 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

no.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5  j 

200.0 

74.5 

73.3 

70.8 

68.2 

69.3 

| 

66 .0  1 

250.0 

76.8 

76.5 

76.1 

72.2 

71.6 

69 . 6 1 

315.2 

81.0 

79.4 

7g.7 

75.8 

75.0 

71.7  | 

400.0 

83,4 

84.2 

81.8 

78*6 

77.2 

74.8  3 

i 

500.0 

86.8 

85.0 

84*4 

80.7 

80.1 

76.7  | 

630.0 

85.4 

86.6 

87.2 

63.4 

81.8 

79.0  ' 

i 

r 

800.0 

88.4 

89.3 

86*4 

85.5 

83.8 

81.0 

« 

1000.0 

86.8 

88.5 

89.0 

86 . 2 

84,6 

82.2 

s 

1250.0 

85.4 

88.1 

89*0 

86.7 

85.5 

83.2 

5 

1600.0 

81.9 

85.5 

87.2 

85.6 

85.4 

83.7 

.3 

-? 

2000.0 

79.3 

63.6 

85.7 

84.8 

85.5 

83.7 

J 

2500.0 

76.4 

80*8 

83*1 

83.1 

84.6 

83.2 

1 

3150.0 

73.6 

78.7 

81.3 

81.9 

84.1 

83.2 

3 

4000,0 

72.9 

77.6 

79.6 

80.6 

83.4 

82.4 

1 

5000.0 

71.2 

75.9 

77.5 

78.6 

82.2 

81.7 

| 

6300.0 

69.5 

73.9 

7s«6 

76.6 

80.6 

80.7 

< 

i 

8000.0 

68 . 7 

72.4 

74.0 

75.1 

79.6 

79.8 

-i 

! 

10000.0 

68.0 

68.8 

72*3 

73.4 

78.4 

78.7 

1 

J 

12500.0 

67.9 

69.6 

70*5 

72.0 

77.3 

77.9 

16000.0 

66 . 1 

66  * 6 

69*1 

70.5 

76.1 

76.7 

1 

20000.0 

62.8 

66.5 

67*3 

68.6 

74.2 

75.3 

3 

25000.0 

61.3 

65*6 

66*2 

67.1 

73.2 

74.2 

3 

31500.0 

59.7 

65.1 

64*2 

64.7 

71.9 

72.8 

1 

j 

40000.0 

59.8 

66*6 

63*0 

63.3 

71.7 

72.3 

1 

OVERALL 

SPL 


95.0 


94.9 


95.2 


93.8 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 


HZ 

7 60.0 

8 67 

200.0 

63.4 

62*9 

250.0 

66.9 

65.4 

315.2 

68.4 

67.5 

400.0 

71.6 

70.1 

500.0 

73.8 

72.6 

630.0 

75.7 

74.9 

600.0 

77.5 

76.9 

1000.0 

78.8 

78.5 

1250.0 

80.0 

79.8 

1600.0 

80.7 

80.4 

2000.0 

80.7 

80.8 

2500.0 

30 .6 

80.8 

3150.0 

81.0 

81.0 

4000,0 

80.9 

81*0 

5000.0 

80 . 6 

80*6 

6300.0 

79.9 

80.1 

8000.0 

79.3 

79.5 

10000.0 

78.5 

78.7 

12500  ->0 

77.7 

77.9 

16000.0 

76.9 

77.2 

20000.0 

75.7 

75.7 

25000.0 

75.2 

74.6 

31500.0 

73.7 

72.7 

40000.0 

73.7 

71.8 

OVERALL 

SPL 

91.8 

91.7 

75.0 

10  82.5 

11  90 

62*6 

62.0 

62.4 

64.7 

64.2 

64 . 3 

67.1 

66.8 

65.7 

6e»9 

66.2 

68.2 

71.5 

70.1 

70.2 

73.8 

72.6 

72.3 

75*6 

74.3 

74.1 

77.3 

75.9 

75.5 

78*4 

77.4 

76.9 

7g.8 

77.5 

77,3 

7g.7 

78.3 

78.0 

79*6 

78.5 

78.2 

79.8 

78.9 

78.4 

79.7 

78.6 

78.2 

79.3 

78.3 

78.2 

78*4 

77.8 

77.6 

78*0 

77.2 

77.1 

77.0 

76.4 

76.4 

76*3 

75.7 

75.5 

75*8 

74.8 

75.0 

74*4 

73.4 

73.6 

73*7 

72.2 

72.6 

72.0 

70,3 

70.8 

70.7 

68.7 

69.7 

90*4 

89.3 

89.1 

MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


62.9 

64.0 

66.6 

67.3 

69.6 

71.6 

73.5 

74.8 

76.3 

76.7 

77.2 

77.5 

78.0 

77.9 

77.8 

77.4 

77.0 

76.6 

75.9 

75.2 

73.4 

72.2 

70.1 

68.4 


88.8 
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SUPEKSONJC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2*20  pSj»  ATMOSPHERIC  PRESSURE  s 14, le  PS I 

RESERVOIR  TEMPERATURE  s 780*00  UEG.F*  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 
gamma  = 1.362 

RUN  number  222 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1*155 
TEMPERATURE  RATIO  TR  = 2.385 
MACH  NUMBER  MJ  = 0.465 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.295 
JET  DENSITY  RATIO  DJ/Oo  = 0.436 

jet  velocity  ratio  vj/ao  = 0.704 

jET  VELOCITY  Vj  r 786.8  FPS 

TR/TJ  = 1.039 
DR/DO  = 0.484 
DR/DJ  = 1.112 

MASS  FLOW  = 0.562  POUNDS  PER  SECOND 
THRUST  = 13.92  PGUNOS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3 

OCTAVt 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

$ 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

62.0 

63.4 

64  *6 

64.2 

63.2 

61.8 

} 

A 

250.0 

65.6 

64.7 

65  * 0 

64.6 

63.9 

63.9 

4 

315.2 

71.0 

69.5 

6fl . 3 

70.6 

69.4 

69.9 

1 

400.0 

69.9 

69.5 

69*6 

69.0 

69.2 

69.3 

1 

500.0 

72.1 

71.4 

71.8 

71.5 

70.8 

70.5 

630.0 

74.9 

73.5 

74.1 

73.2 

72.1 

72.5 

1 

800.0 

77.0 

76.5 

75.7 

74.8 

74.6 

74.2 

.i 

1000.0 

78.6 

77.2 

76 » 5 

75.8 

75.0 

74.6 

% 

1250.0 

8U  • 1 

78.0 

7a. 1 

77.4 

76.3 

76*0 

i 

1600.0 

80.1 

78.5 

7a»2 

77.8 

76.6 

76.4 

2000.0 

80.7 

79.3 

79*1 

78.2 

77.8 

76.8 

1 

2500.0 

80.1 

79.1 

78*8 

78.2 

77.9 

77.4 

3 

3150.0 

80.5 

79.4 

79.0 

78.4 

77.4 

77.0 

5 

v* 

4000.0 

80.1 

79.3 

7a. 9 

78.5 

77,8 

77.1 

1 

% 

5000.0 

79.8 

79.1 

7a* 8 

77.7 

77.2 

76.6 

6300.0 

79.2 

79.3 

78*4 

77.6 

76.9 

76.6 

i 

8000.0 

78.4 

78.8 

76.8 

76.7 

76.1 

75.8 

* 

10000.0 

78.5 

78.5 

76*2 

76.2 

75.8 

75.0 

•5 

12500.0 

78.3 

76.9 

76.1 

75.9 

75.4 

74.9 

i 

16000.0 

77.1 

75.9 

74*6 

75.0 

75.0 

74.0 

1 

20000*0 

75.3 

76.2 

74.5 

74.4 

74.1 

73.4 

? 

25000.0 

75.4 

75.1 

73*9 

73.9 

73,5 

72.9 

1 

31500.0 

75.8 

75.0 

73.6 

73.8 

73,3 

72.8 

1 

40000.0 

75.9 

75.6 

73.5 

74.7 

73.7 

73.8 

£ 

J 

i 

OVERALL 

SPL 

91.5 

90.7 

90.0 

89.5 

88.9 

88.4 

) 

J 

4 
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i/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

octave  micro  micro  MICRO  micro 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ,  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135.0 

18  142.5 

19  150 

200.0 

63.9 

61.7 

64 

0 

63.7 

250.0 

65.6 

64.6 

65 

6 

64.6 

315.2 

70.5 

66.5 

66 

8 

68.6 

400.0 

69.6 

67.9 

68 

8 

68.4 

500.0 

70.6 

70.1 

69 

6 

68.6 

630.0 

73.2 

72.5 

70 

6 

69.8 

800.0 

74.4 

72.6 

71 

6 

70.2 

1000.  C 

74.8 

73.2 

72 

3 

71.2 

1250.0 

75.8 

74.4 

73 

6 

70.8 

1600.0 

76.1 

74.8 

72 

8 

71.7 

2000.0 

76.9 

75.8 

73 

6 

71.4 

2500.0 

77.2 

75.7 

73 

9 

71.7 

3150.0 

77.2 

75.5 

74 

1 

71.5 

4000.0 

77.5 

75.5 

74 

0 

71.1 

5000.0 

77.1 

75.1 

73 

3 

70.0 

6300.0 

76.8 

74.7 

72 

9 

70.0 

8000.0 

76.0 

74.1 

71 

8 

69.2 

10000.0 

75.6 

73.0 

70 

8 

67.9 

12500.0 

74.7 

72.2 

69 

8 

67.0 

16000.0 

73.9 

71.3 

69 

0 

65.8 

20000.0 

73.4 

70.4 

67 

9 

64.9 

25000.0 

72,8 

69.3 

66 

9 

63.5 

31500.0 

72.3 

68.9 

66 

5 

62.4 

40000.0 

72.8 

69.2 

66 

2 

62.1 

overall 

SPL 

in 

. 

CO 

66.6 

85*  0 

82.9 
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i 

E 
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i 

[ 

[ SUPERSONIC  jet  exhaust  noise 

[ MACH  l.o  NOZZLE 

l 

RESERVOIR  PRESSURE  = 2.93  pSl,  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 867.00  DEG.F.  CHAMBER  TEMPERATURE  = 96.00  DEG.F 

RELATIVE  HUMIDITY  = 32.0  PERCENT 
gamma  = 1.362 

RUN  number  72 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.aOb 
TEMPERATURE  RATIO  TR  = 2.387 
MACH  NUMBER  MJ  = 0.531 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.271 
JET  DENSITY  RATIO  OJ/Dq  = 0.440 
JET  VELOCITY  RATIO  VJ/AO  = 0.800 
JET  VELOCITY  VJ  = 925.0  FPS 

TR/TJ  = 1.051 
DR/DO  s 0.505 
DR/DJ  = 1.147 

MASS  FLOW  = 0.645  POUNDS  PER  SECOND 
THRUST  = 18.18  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

78.3 

77.0 

74*6 

72.6 

71.9 

69.3 

250.0 

80.2 

80.3 

80.1 

76.8 

75.2 

71.2 

315.2 

86. 0 

83.4 

83*3 

80*4 

78.3 

74.6 

400.0 

87.4 

87.9 

85*5 

83.8 

81.3 

76.0 

500.0 

90.1 

89.2 

88.3 

86.1 

84.1 

78.0 

630.0 

89.4 

90.4 

90.6 

88.7 

86 . 5 

81.0 

800.0 

92.8 

93.5 

92*5 

90.6 

89.0 

83.6 

1000.0 

91.3 

93.5 

94*1 

92.4 

90.2 

84.9 

1250.0 

91.4 

93.7 

95.0 

93.5 

91.0 

86.0 

1600.0 

88 . 6 

91.0 

93*1 

92.0 

91.0 

86 . 6 

2000.0 

85 . 3 

88.8 

91.3 

91.0 

91.1 

87.0 

2500.0 

81.4 

85.9 

88*6 

88.8 

90.5 

86.9 

3150.0 

78.3 

83*6 

86*5 

87.1 

89.5 

86 . 6 

4000.0 

77.0 

82.2 

85.4 

85 . 8 

88.8 

86.2 

5000.0 

74.8 

80,2 

83.4 

84,1 

87.7 

85*6 

6300.0 

73.1 

78.6 

81.2 

82.6 

86 . 5 

85 . 0 

8000.0 

71.5 

76.5 

79.5 

80.6 

84.8 

83.8 

10000.0 

70.5 

74.6 

70.0 

79.4 

83.7 

83.0 

12500.0 

70.0 

73.4 

76.7 

77.9 

82.5 

82.0 

16000.0 

68.1 

72.5 

75.7 

76.2 

81.2 

81.1 

20000.0 

64.9 

70.4 

74.3 

74.4 

79.4 

80.0 

25000.0 

62.8 

69.4 

73.6 

72.9 

78.2 

79.3 

31500,0 

-7.9 

68.5 

72.2 

71.1 

76,6 

78.3 

40000.0 

-6.6 

68 . 6 

70.9 

69.7 

75.1 

78.0 

OVERALL 

SPL  99.5 

101.1 

101.9 

100.8 

100.6 

97.2 
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1/3  OCTANE  SOUND  pressure  level 
CONTINUED 


i 

| 

I 


1/3 

OCTAVE 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

FREO.  MO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

200.0 

67.6 

66.0 

250.0 

69.9 

67.6 

315.2 

71.6 

70.2 

400.0 

74.3 

73.7 

500.0 

76.1 

75.8 

630.0 

77.7 

77.8 

800.0 

79.9 

80.3 

1000.0 

81.9 

82.1 

1250.0 

83.2 

83.7 

1600.0 

83.8 

84.2 

2000.0 

84.5 

85.2 

2500.0 

84.5 

85.6 

3150.0 

84.6 

85.7 

4000.0 

84.8 

86.0 

5000.0 

84.8 

85.8 

6300.0 

84.4 

85.4 

8000.0 

83.6 

84.7 

10000.0 

83.3 

85.2 

12500.0 

82.7 

83.4 

16000.0 

82.1 

82.9 

20000.0 

81.2 

81*6 

25000.0 

80.6 

80*6 

31500.0 

79.6 

79.1 

40000.0 

79.5 

78.2 

MICRO 
PHONE 
angle  NO 

75.0  10 


66*1 

64.9 

64.7 

66*9 

66.2 

66 . 7 

69*0 

69.4 

69.0 

72.3 

71.3 

71.4 

74.5 

73.4 

73.0 

76.7 

76.1 

75.3 

7a*8 

78.3 

77.2 

80*6 

79.3 

78.9 

82*1 

81.0 

80.4 

82*9 

81.7 

80.9 

83*9 

82.7 

81.6 

83*9 

82.5 

81.9 

84*0 

83.0 

82.2 

84*5 

83.4 

82.4 

84*0 

83.0 

82.3 

83*4 

82.8 

81.9 

82*7 

81.8 

81.2 

82*3 

82.0 

81.4 

81*7 

80.6 

80.0 

81*3 

79.9 

79.7 

80*5 

78.8 

78.7 

7g.9 

77.9 

78.0 

78*7 

76.5 

76.6 

77*6 

75.2 

75.9 

MICRO 
PHONE 
angle 
97.5 


65.0 

66.6  i 

70.0  I 

70.5  i 

72.2  1 
74.9 

76.5 

70.4 

80.1 
60*6 

81.1 

81.6 

82.2 

82.2 
82.0 
81.8 

81.2 

81.7 

80.5 

79.8 

78.5 

77.6 
76.0 

74.6 


MICRO  MICRO 

PHONE  PHONE 

ANGLE  NO.  ANGLE  NO 
82.5  11  90.0  12 


OVERALL 


SUPERSONIC  JET  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.88  PSI.  ATMOSPHERIC  PRESSURE  = 14.00  PSI 

RESERVOIR  TEMPERATURE  = 770.00  DEG.F#  CHAMBER  TEMPERATURE  = 54.00  DEG.F 

relative  HUMIDITY  = 54.0  percent 
GAMMA  = 1.362 

RUN  NUMBER  155 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.206 
TEMPERATURE  RATIO  TR  = 2.393 
MACH  NUMBER  MJ  = 0.531 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.277 
JET  DENSITY  RATIO  GJ/Do  = 0.439 
JET  VELOCITY  RATIO  VJ/AO  = 0.801 
JET  VELOCITY  VJ  = 890.0  FPS 

TR/TJ  = 1.051 
OR/00  s 0.504 
DR/DJ  = 1.147 

MASS  FLOW  = 0.644  POUNoS  PER  SECOND 
THRUST  = 18.15  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MCBO  ««0  MICRO  MICRO 

phone  phone  p«one  n0P  angle  no.  angle  no.  angle 
ho.  ANSL|  NO.  angle  NO.  ANGLE  HO.  ANGLE  ^ ^ „ U0.0 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 
800*0 

1000.0 

1250.0 

1600.0 
2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 
10000.0 

12500.0 
16000*0 

20000.0 

25000.0 

31500.0 

40000.0 


63.3 

66.8 

69.4 

72.0 

75.5 

77.9 

80.1 

81.8 

83.4 

83.6 

63.9 
83 . B 

64.3 

64.2 

83.6 

83.1 

82.6 

62.5 

82.1 

60.4 

78.5 

78.4 

78.0 

76.8 


65*6 

67.3 

69.6 

71.8 

74.2 

76.8 

79.0 

79.8 

81.0 
81*8 

82.9 

82.9 

63.0 
83*1 

82.9 
83*1 

82.9 

82.2 

80.4 

80.0 

80.0 

78.4 

78.6 

78.4 


66*1 

66*2 

69*2 

71*3 

74*6 

76*1 

77*7 

79*0 

81.0 

81*2 

82*0 

82*0 

82*3 

82*6 

82*6 

82*1 

80*5 

80*3 

80*1 

78*5 

78.3 

77.8 

77.5 

77.1 


65.2 

66.3 

69.6 

70.8 

73.6 

75.7 

76.6 

78.2 

80.1 

80.4 

81.2 

81.3 

81.6 

81.5 

81.3 

81.0 

80.2 

79.5 

79.1 

78.4 

77.6 

76.9 

76.3 

76.3 


64.5 

66.9 

69.8 

71.2 

73.2 

75.6 

76.5 

77.7 

79.5 

80,0 

80.4 

80.8 
81*1 

81.1 

81.0 

80.9 

80.0 

79.5 

79.0 
7e.4 

77.5 

77.1 

76.6 

75.9 


63.5 

67.1 

69.7 

70.9 

72.4 

75.4 

76.7 

76.8 

78.8 
7 9.3 

79.9 

80.1 

80.3 

80.2 

80.2 

80.1 

79.3 

78.6 

78.0 

77.4 

76.6 

76.2 

75.9 

76.2 


OVERALL 

SPL 


95,0 


94.2 


93*3 


92.5 


92.2 


91.5 


[ 


1/3 

OCTAVE 

CENTER 

FREQ. 


HZ 


MICRO  MICRO  MICRO 

phone  phone  phone 

NO.  ANGLE  NO*  ANGLE  NO.  ANGLE  NO 
16  127.5  17  135.0  18  142.5  19 


MICRO 

phone 

. ANGLE 
150.0 


200.0 

63.0 

63.7 

64.3 

t.4.5 

250.0 

67.4 

66 . 5 

6&.1 

65,5 

315.2 

69.6 

67.6 

67.5 

67.4 

400.0 

70.6 

69.9 

69*8 

69.0 

500.0 

72.6 

71.8 

70*  7 

70.1 

630 . 0 

75.7 

74.5 

72.1 

71.0 

800.0 

76.4 

75.2 

73.9 

72.7 

1000.0 

76.8 

75.5 

75*0 

73.8 

1250.0 

77.9 

76.9 

75.8 

73.7 

1600.0 

78.5 

77.4 

76*2 

74.3 

2000.0 

79.4 

78*6 

76.8 

74.5 

2500.0 

79.8 

78*8 

77.0 

74.5 

3150.0 

79.9 

79.1 

77.2 

74*6 

4000.0 

80.0 

79.1 

77.5 

74.1 

5000.0 

79.8 

78.7 

76.9 

73.6 

6300.0 

79.7 

78.3 

76.6 

73.7 

8000.0 

78.7 

77.5 

75.4 

72*6 

10000.0 

77,9 

76.5 

74.5 

71.6 

12500.0 

77.1 

75.7 

73*5 

70.7 

16000.0 

76.3 

74.8 

72*7 

69*3 

20000.0 

75.3 

73.6 

71.5 

68.0 

25000.0 

74.5 

72.6 

70.7 

66.5 

31500.0 

73.6 

72.0 

69.9 

65.1 

40000.0 

73,2 

71.8 

69.2 

64.0 

OVERALL 

SPL  90 , 8 

89.7 

88*0 

85.6 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 3.76  pSl,  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESEt.VOlR  TEMPERATURE  = 882.00  OEG.F»  CHAMBER  TEMPERATURE  = 94.00  DEG.F 

RELATIVE  HUMIDITY  = 32,0  PERCENT 
Gamma  = 1.36& 

RUN  NUMBER  71 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.264 
TEMPERATURE  RATIO  TR  = 2.422 
MACH  NUMBER  MJ  = 0.597 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.277 
JET  DENSITY  RATIO  DJ/Dq  = 0,439 
JET  VELOCITY  RATIO  VJ/aO  = 0.900 
JET  VELOCITY  VJ  = 1038.6  FPS 

TR/TJ  = 1.064 
DR/00  - 0.522 
DR/DJ  = 1.188 

MASS  FLOW  = 0.724  POUNDS  PER  SECOND 
THRUST  = 22.94  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  1 

15.0 

2 22> 

200.0 

80.6 

78.6 

250.0 

82.9 

83.2 

315.2 

88.1 

85*8 

400.0 

90.3 

90.0 

500.0 

93.8 

92.2 

630.0 

92.8 

94,0 

800.  C 

96.5 

97.2 

1000.0 

95.3 

97.8 

1250.0 

95,6 

98.4 

1600.0 

94.1 

96.8 

2000.0 

91.6 

94.9 

2500.0 

88.0 

91.8 

3150.0 

84.4 

89.0 

4000.0 

82,9 

87.1 

5000.0 

80.6 

84.9 

6300.0 

79.2 

83.1 

8000.0 

77.9 

80.9 

10000.0 

77.6 

79.0 

12500.0 

76.9 

77.7 

16000. 0 

75.1 

76.6 

20000.0 

72.0 

74.7 

25000.0 

69.9 

73.5 

31500.0 

68-0 

72.3 

40000. 0 

66,0 

71.6 

OVERALL 

SPL  103.7 

105.5 

30.0 

4 37.5 

5 45, 

77.4 

74.7 

74.1 

81*9 

79.6 

77.6 

85*8 

82.9 

81.0 

88*2 

86.1 

84.1 

9l»2 

88.4 

87.0 

94.1 

91.3 

89.6 

96*8 

94.2 

92.3 

98*2 

96.1 

94.4 

99.4 

97.5 

96.0 

98*4 

96.9 

96.0 

96*5 

96.0 

95.6 

93*7 

93.8 

95.0 

91.2 

92.1 

94.2 

89.9 

90.9 

93.7 

87*6 

89.1 

92.2 

85*8 

87.7 

91.0 

83*9 

86.0 

69.4 

82.6 

84.7 

88 . 1 

80*9 

83.3 

86.9 

79*1 

81,9 

85.6 

77.3 

80.3 

83.9 

7&*0 

78.9 

82.6 

74.3 

76.7 

81.0 

72.4 

75.1 

79,6 

106*3 

105.0 

105.1 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


70.0 

75.3 

78.5 

62.1 

84.5 
86*6 

89.3 

91.0 
92.8 

93.7 

93.5 

93.6 

93.3 

92.8 

92.0 

90.9 

89.5 

88.5 

87.3 

86.2 

85.0 

83.9 

82.4 
81.2 


103.5 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

o9.0 

68.5 

67.9 

66.9 

67.1 

67.7 

250.0 

72.5 

69.7 

68*6 

68.0 

68.3 

68.3 

315.2 

75.4 

72.1 

71.8 

71.0 

70.4 

70.9 

400*0 

76.8 

75.4 

74*4 

73.0 

72.6 

72.6 

500.0 

80.9 

77.5 

7&.7 

75.6 

74.4 

74.6 

630,0 

63.3 

79.2 

7e.2 

78.3 

76,4 

76.9 

800,0 

86.5 

82.2 

60.8 

80.1 

78.9 

79.0 

1000.0 

66,3 

84.4 

83*0 

82.1 

80.5 

80.7 

1250.0 

89.9 

86.0 

85*0 

83.8 

82.5 

82.7 

1600.0 

90.6 

87.0 

85.7 

84.5 

82.9 

83.2 

2000.0 

91.4 

88.1 

87*0 

85.7 

83.8 

84.2 

2500.0 

91.7 

88.4 

87*3 

86.0 

84.5 

84.6 

3150.0 

91.6 

88.8 

87.5 

86.4 

85.0 

85.0 

4000.0 

91.4 

89.1 

88 .2 

86.7 

85,4 

85.3 

5000.0 

91.1 

89.1 

87.6 

86.7 

85.3 

85.3 

6300.0 

90.6 

88.9 

87.2 

86*4 

85.4 

85.2 

6000.0 

89.6 

88.0 

86*6 

85.6 

84.9 

84.7 

10000.0 

89.3 

87.7 

86*0 

85.1 

84.6 

84.5 

12500.0 

88.3 

87.1 

85*4 

84.6 

84.0 

83.9 

16000.0 

87.4 

86.3 

85*0 

83.7 

83.5 

83.2 

20000.0 

86.3 

85.1 

83.9 

82*6 

82.6 

81.9 

25000.0 

85, 3 

84.2 

83*3 

81.7 

82.0 

80.8 

31500.0 

83.5 

82.7 

82*0 

80.3 

81.0 

79.0 

40000.0 

81.9 

81.8 

80*7 

79.0 

80.6 

77.5 

overall 

SPL  102.0 

99.6 

98.3 

97.2 

96.2 

96.1 
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MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 3.71  PSl.  ATMOSPHERIC  PRESSURE  s 14. 00  PSl 

RESERVOIR  TEMPERATURE  = 783.00  DEG.F*  CHAMBER  TEMPERATURE  = 54.00  DEG.F 

RELATIVE  HUMIDITY  = 54.0  PERCENT 
6AMMA  = 1.360 

RUN  NUMBER  156 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.265 
TEMPERATURE  RATIO  TR  = 2.418 
MACH  NUMBER  MJ  = 0.597 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.272 
JET  OENSITY  RATIO  OJ/Dq  - 0.440 
JET  VELOCITY  RATIO  VJ/AO  = 0.900 
JET  VELOCITY  VJ  = 1000.5  FPS 

TR/TJ  = 1.064 
DR/DO  = 0.523 
DR/DJ  = 1.189 

MASS  FLOW  = 0.725  POUNDS  PER  SECOND 
THRUST  = 22.99  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  octave  sound  pressure  LEVEL 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANqLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANSLE 


HZ  10 

82.5 

11  90.0 

12  97 

200.0 

66.0 

67.4 

67.7 

250.0 

68.4 

68.4 

68*2 

315.2 

71.2 

71.3 

71.2 

400.0 

73.8 

74.1 

73*6 

500.0 

76.8 

76.0 

76*0 

630.0 

79.5 

78.9 

78*3 

800.0 

81.7 

81.5 

79.8 

1000. 0 

84.0 

82.5 

81*0 

1250.0 

85.4 

83.9 

83*2 

1600.0 

86.3 

84*6 

83.6 

2000.0 

86.8 

85.7 

84.6 

2500.0 

87.0 

86.0 

84*8 

3150.0 

87.6 

86.6 

85*4 

4000.0 

87.5 

86.8 

85.7 

5000.0 

87.1 

86.7 

85.7 

6300.0 

86.8 

87.0 

85.5 

8000.0 

86.3 

87.0 

84.2 

10000.0 

86.4 

86*4 

83*8 

12500.0 

86.0 

84.7 

83*6 

16000.0 

84.2 

84.2 

82*1 

20000.0 

82.2 

84.2 

81.9 

25000.0 

82.2 

82.7 

81.3 

31500.0 

81.7 

82.8 

80.8 

40000.0 

80.7 

82.7 

80*4 

OVERALL 

SPL 

98.2 

97.8 

96.3 

5 13  105.0  14  112.5  15  120*0 


66.9 

66.2 

64.2 

68.1 

68.8 

68.5 

71.7 

71.8 

71.6 

73.3 

73.2 

72.8 

76.0 

75.7 

74.5 

77.9 

77.4 

77.6 

78.9 

78.6 

78.3 

80.7 

79.7 

78.9 

82*6 

81.6 

80.7 

83.1 

82.3 

81.6 

83.9 

82.8 

82.5 

84.3 

83.5 

82.9 

84.8 

83.9 

83.2 

85.0 

84.2 

83.3 

84.8 

84.3 

83.2 

84.5 

84.3 

83.2 

83.8 

83 . 3 

82.4 

83.1 

82.8 

81.7 

82*6 

82.4 

81.1 

81.9 

81.6 

80.6 

81.1 

80.8 

79.9 

80.4 

80.2 

79.5 

79.7 

79.7 

79.3 

79.6 

79.0 

79.4 

95.6 

95.1 

94.3 
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trmr1 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

MO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

64.3 

64.5 

65*4 

66. 1 

250.0 

68.7 

67.8 

67.9 

67.1 

315.2 

70.9 

69.9 

69.2 

68.9 

400.0 

72.1 

71.6 

71.4 

70.0 

500.0 

74.6 

73.2 

72.8 

71.9 

630.0 

77.6 

76*8 

74.4 

72.5 

800.0 

78.1 

77.1 

76.2 

74.7 

1C00.0 

78.8 

77.6 

77.5 

75.8 

1250.0 

80.3 

79.0 

70.5 

76.3 

1600.0 

80.9 

79.6 

70.5 

77.2 

2000.0 

81.9 

80.8 

79.7 

77.3 

2500.0 

82.4 

81*4 

79.8 

77.5 

3150.0 

83.0 

81*8 

80.0 

77.6 

4000.0 

83.2 

82.0 

80*4 

77.6 

5000.0 

83.0 

81.5 

80*2 

77.2 

6300.0 

82.9 

81.6 

79.9 

77.2 

8000.0 

82.4 

80.9 

70.9 

76.2 

10000.0 

81.8 

80.1 

70.0 

75.3 

12500.0 

80.9 

79.5 

76*9 

74.6 

16000.0 

80.3 

78.6 

76*1 

73.1 

20000.0 

79.3 

77.3 

75.0 

71.7 

25000.0 

78.4 

76.3 

74.1 

70.4 

31500.0 

77.7 

75.7 

73.4 

69.2 

40000.0 

77.2 

75.6 

72.7 

68.2 

OVERALL 

SPL 

93.9 

92.5 

91.0 

88*6 

f 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 6.60  pSl#  ATMOSPHERIC  PRESSURE  = 14.22  PSl 

RESERVOIR  TEMPERATURE  = 947.00  OEG.F.  CHAM8ER  TEMPERATURE  s 97.00  DEG.F 

RELATIVE  HUMIDITY  = 30.0  PERCENT 
GAMMA  = 1.355 

RUN  NUMBER  70 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = I.464 
TEMPERATURE  RATIO  TR  = 2.526 
MACH  NUMBER  MJ  = 0.769 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.286 
JET  OENSITY  RATIO  DJ/Do  = 0.437 

jet  velocity  ratio  vu/ao  = i.i63 

JET  VELOCITY  Vj  = 1345,6  FPS 

TR/TJ  = 1.105 
DR/DO  = 0.580 
OR/DJ  = 1.325 

MASS  FLOW  s 0.932  POUNoS  PER  SECOND 
THRUST  s 38.15  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTaVE  source  pressure  level. 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  A^GLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 2 2.5 

3 30.0 

4 37.5 

5 45.0 

6 52*5 

200.0 

85.8 

85*6 

80*8 

78.1 

76.6 

74.9 

250.0 

88.6 

88.3 

87*0 

83.4 

81.6 

78.2 

315.2 

92.6 

91.3 

9l  .0 

87.1 

84.7 

81*6 

400.0 

95.7 

96.4 

93*3 

90.9 

88.0 

85.7 

500.0 

99.4 

97.9 

96*6 

93.1 

91.0 

87.6 

630.0 

97.9 

99.3 

99*8 

96.9 

94.5 

90.8 

800.0 

101.8 

103.0 

102*2 

99.3 

96.9 

93.5 

1000.0 

101.3 

103.8 

104*3 

102.0 

99.8 

96.1 

1250.0 

102.3 

105.3 

106*4 

104.4 

101.8 

98*2 

1600.0 

102 . 3 

105.5 

106*5 

104.6 

102.9 

99.6 

2000.0 

101.9 

105.6 

106*6 

104.8 

103.2 

100.1 

2500.0 

100.8 

104.7 

105*2 

103.2 

102.3 

100.1 

3150.0 

98.2 

102.3 

102*5 

100.8 

100.8 

99.9 

4000.0 

94.9 

99.9 

100.2 

99.1 

100.6 

99.6 

5000.0 

90.9 

96.5 

97.3 

96.9 

99.3 

99.0 

6300.0 

' 88.1 

94.0 

95*0 

95.4 

98.1 

98.3 

8000.0 

as.  5 

91.8 

92*6 

93.5 

96.6 

96.9 

iooeo.o 

83.3 

90.1 

90*7 

92.2 

95.4 

96.0 

12500.0 

81.5 

88.3 

88.7 

90.7 

94.2 

94.8 

16000.0 

79.7 

87.0 

86*7 

89.3 

93.0 

93.8 

20000.0 

76.5 

84.9 

84*5 

87.6 

91.3 

92.4 

25000.0 

74.5 

83.4 

82.5 

86. 1 

89,8 

91.1 

31500.0 

72.4 

81.9 

79*7 

84.2 

87.7 

89.3 

40000.0 

3.4 

81*3 

76*7 

82.4 

85.9 

88.2 

OVERALL 
SPL  110.9 

113.8 

114*3 

112.5 

111.7 

109.9 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

SB?  NOBILE  No!TnIle  NO-AN  LE  no.  ANGLE  NO.  ANGLE  NO  ANGLE 
HZ  7 60.0  8 67.5  9 75.0  10  82.5  11 


200.0 

72.1 

250.0 

76.1 

315.2 

77.6 

400.0 

82.4 

500.0 

83.9 

630.0 

87.3 

800.0 

90.1 

1000.0 

92.2 

1250.0 

94.2 

1600.0 

95.8 

2000.0 

97.1 

2500.0 

97.6 

3150.0 

98.0 

4000.0 

98.2 

5000.0 

98.0 

6300.0 

97.8 

8000.0 

96.8 

10000,0 

96.3 

12500.0 

95.5 

16000.0 

94.6 

20000.0 

93.4 

25000.0 

92.1 

31500.0 

90,2 

40000.0 

88.4 

OVERALL 
SPL  108.3 


72.5 

73*2 

74.3 

74.1 

77.1 

76*6 

80.0 

79*6 

82.4 

81*0 

85.4 

83.7 

87.5 

85*9 

89.6 

8&»1 

91.5 

89*9 

93.0 

91*3 

94.4 

92*4 

95.0 

93*1 

95.7 

93*8 

96.4 

94*6 

96.3 

94*3 

96.3 

94.1 

95.7 

93*6 

95.3 

93*1 

94.8 

92.7 

94.4 

92*4 

93.2 

91.6 

92.2 

91.0 

90.7 

89*8 

89*6 

88.4 

106.7 

104*8 

71.8 

73.0 
76.3 

78.1 
79»6 

82.2 

84.2 

86.5 

88.5 

89.5 

91.0 

91.7 

92.0 

92.5 

92.5 

92.7 

92.0 

91.7 

91.1 

90.5 

89.6 

88.6 

87.1 

85.5 


71.0 

73.3 

75.0 

78.1 

79.2 

81. & 

84.1 

85.5 

87.7 

88.5 

89.7 

90.3 

91.1 

91.6 

91.6 

91.7 

91.2 

91.0 

90.4 

89.9 

89.0 

88.1 

86.9 

85.9 


71.0 

72.7 

75.0 

76.7 

78.7 

80.6 

82.9 

84.9 

86.9 

87.5 

88.6 

89.6 

90.1 

90.6 

90.7 

91.1 

90.7 

90.7 

90.4 

89.9 

88.8 

87.8 

86.2 

84.7 


103.1  102.3  101.7 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 6. SO  pSl,  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 846.00  OEG.F#  CHAMBER  TEMPERATURE  = 58.00  DEG.F 

RELATIVE  HUMIDITY  = 48.0  PERCENT 

Gamma  = 1.355 

RUN  NUMBER  157 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = I.464 
TEMPERATURE  RATIO  TR  = 2.521 
MACH  NUMBER  MJ  = 0.769 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.282 
JET  DENSITY  RATIO  DJ/Do  = 0.438 
JET  VELOCITY  RATIO  VJ/AO  = 1.162 
JET  VELOCITY  VJ  s 1296*6  FPS 

TR/TJ  = 1.105 
DR/DO  = 0.581 
OR/DJ  = 1.325 

MASS  FLOW  = 0.933  POUNOS  PER  SECOND 
THRUST  = 38.16  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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J 

1/3  OCTAVE  SOUND  PRESSURE  LEVEL  i 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREO.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

62.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

69.6 

71.4 

7l.9 

71.0 

69.4 

68.5 

250.0 

72.1 

72.8 

71.3 

71.0 

70.8 

71.7 

315.2 

74.4 

74.1 

74  * 6 

74.8 

74.7 

74.7 

400.0 

77.8 

77.4 

77.0 

77.0 

76.5 

76.7 

500.0 

80 . 5 

79.7 

79.7 

79.9 

79.0 

78.4 

630.0 

82.8 

82.5 

82*1 

82.1 

81.6 

81.9 

800.0 

85.4 

85.0 

84*3 

82.8 

82.6 

83.2 

1000.0 

87.8 

86*8 

84*9 

84.5 

83.4 

83.3 

1250.0 

89.9 

88.3 

87.3 

86.3 

85.7 

85.0 

1600.0 

91.0 

89.0 

88*0 

87.3 

86.6 

86*0 

2000.0 

91.9 

90.7 

89*2 

88.4 

87.3 

e6*8 

2500.0 

92.2 

91.2 

89*6 

88.8 

88 . 1 

87.5 

3150.0 

93.0 

91.7 

9o*5 

89.8 

88 . 8 

88.2 

4000.0 

93.4 

92.2 

90*9 

90.0 

89.1 

88.4 

5000.0 

93.0 

92.3 

91.1 

90.0 

89.4 

88.5 

6300.0 

92.9 

92.9 

91.3 

90.2 

69.5 

88.9 

8000.0 

93.0 

93.4 

90*2 

89.9 

88.9 

88.2 

10000.0 

93.2 

93.0 

89*8 

89.2 

88 . 5 

87.5 

12500.0 

93.0 

91.5 

89*9 

88.8 

88.0 

87.1 

16000.0 

91.5 

90.8 

68*4 

88.0 

87.3 

86*6 

20000.0 

89.7 

91.1 

68*2 

87.1 

86.5 

86.1 

25000.0 

89.7 

90.1 

87*8 

86 . 6 

86.2 

86.0 

31500.0 

88.9 

89.8 

87*2 

85.9 

85.9 

85.6 

40000.0 

87.5 

89.6 

86*7 

85.8 

85.0 

85.8 

OVERALL 

SPL  104.1 

103.6 

101.7 

100.9 

100.1 

99.6 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGL 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150. 

200.0 

67.0 

67.8 

69*0 

70.5 

250.0 

71.0 

71.9 

72.0 

71.6 

315.2 

73.6 

73.9 

73*2 

72*6 

400.0 

75.2 

75.3 

74*8 

74.8 

500.0 

78.4 

77.8 

77*0 

76.6 

630.0 

82.2 

81.4 

79*0 

77.0 

800.0 

82.3 

81.6 

80*5 

78.8 

1000.0 

82.6 

61*8 

81.5 

80.3 

1250.0 

84.2 

84.2 

83*5 

81.5 

1600.0 

85.3 

84.8 

83*9 

82.5 

2000.0 

86.5 

86.4 

85*4 

83.0 

2500.0 

87.1 

86.7 

85*5 

83.6 

3150.0 

87.7 

87.4 

86*0 

84.1 

4000.0 

88 . 3 

87.6 

86.7 

84.4 

5000.0 

88.4 

87.3 

86*2 

84.3 

6300.0 

88.6 

87.4 

86*0 

84.5 

8000.0 

88.0 

87.1 

85*5 

84.1 

10000.0 

87.4 

86.3 

84.7 

83.3 

12500.0 

86,9 

85.8 

83*8 

82.7 

16000.0 

86.2 

85.1 

83*0 

81.2 

20000.0 

85.3 

84.0 

81*8 

79.8 

25000.0 

84.9 

83.2 

81.4 

78.5 

31500.0 

84.0 

82.4 

80.5 

77.3 

40000.0 

83.5 

82.1 

79*6 

76.1 

OVERALL 

SPL 

99.1 

98.3 

96*9 

95.1 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = g.07  pSl»  ATMOSPHERIC  PRESSURE  = 14. 2g  PSI 

RESERVOIR  TEMPERATURE  = 990.00  0EG.F»  CHAM8ER  TEMPERATURE  = 9B.00  OEG.F 

RELATIVE  HUMIDITY  =31,0  PERCENT 

gamma  = 1.353 

RUN  NUMBER  69 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  s 1.638 
TEMPERATURE  RATIO  TR  = 2.599 
MACH  NUMBER  MJ  = 0.682 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  r 2.2fl5 
JET  DENSITY  RATIO  OJ/Oq  = 0.438 
JET  VELOCITY  RATIO  VJ/AO  = 1.334 
JET  VELOCITY  Vj  = 1544.1  FPS 

TR/TJ  = 1.137 
DR/DO  s 0.630 
OR/OJ  = 1.440 

MASS  FLOW  = 1.069  POUNqS  PER  SECOND 
THRUST  = 50.17  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  (NChES 
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1/3  OCTAVE  souno  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGI 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52 

200.0 

88.7 

88.7 

85.5 

81.2 

0.0 

78.2 

250.0 

91,9 

92.0 

90*8 

86.6 

85,0 

81.5 

315.2 

97.1 

94.6 

93.6 

90,0 

87.4 

64.2 

400.0 

99.3 

99.4 

96*4 

93.8 

91.8 

87.7 

500.0 

102.2 

101.2 

99.7 

96.5 

94.2 

91.0 

630.0 

101.3 

103.3 

103*2 

100.1 

97.9 

94.2 

800.0 

105.2 

106.6 

105*5 

103.6 

101.5 

97.2 

1000.0 

104.5 

107.0 

lOfl.O 

106.4 

103.9 

100.0 

1250.0 

105.9 

108.5 

109*9 

108.5 

106.7 

102.2 

1600.0 

106.2 

109.0 

110*2 

109.5 

108.3 

104.2 

2000.0 

106.9 

110.1 

111*2 

110.4 

109.5 

105.4 

2500.0 

107.1 

110.7 

111*5 

110.2 

109.4 

105.5 

3150.0 

106.9 

110.5 

110*5 

108.6 

108.1 

105.2 

4000.0 

105.4 

109.3 

108*7 

107.1 

107.3 

104.8 

5000.0 

102.6 

106.8 

105*6 

104.4 

105.5 

104.3 

6300.0 

100.1 

104.6 

103*5 

102.8 

104.3 

103.7 

8000.0 

97.1 

102.1 

101.0 

100.9 

102.6 

102.4 

10000.0 

94.5 

99.9 

99*0 

99.3 

101.4 

101.6 

12500.0 

92.0 

97.7 

96*9 

97.8 

100.4 

100.6 

16000.0 

69.9 

95.9 

95*0 

96.5 

99.2 

99.6 

20000.0 

87.4 

93.8 

93*0 

94.7 

97.5 

96.1 

25000.0 

85.5 

92*1 

9l»3 

93.0 

96.0 

96.9 

31500.0 

83.7 

90.1 

89*1 

90.7 

94.2 

95.2 

40000, C 

82.0 

88*6 

87*0 

88.8 

92.2 

93.9 

OVERALL 

SPL 

116.1 

119.2 

119*5 

H8.2 

117.7 

115.0 

f 


mo 


1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

74.8 

75.0 

74.0 

73.8 

74.3 

74.1 

250.0 

78.4 

77.2 

76*3 

75.8 

76.4 

75.7 

315.2 

80.6 

79.4 

78.3 

78.0 

78.2 

77.4 

400.0 

84.9 

82.1 

61*2 

80.3 

80.3 

79.7 

500.0 

86.9 

84.1 

82*6 

60.9 

81.9 

81*6 

630.0 

90.1 

87.1 

85*4 

84.7 

84.0 

83.0 

800.0 

93.1 

90.2 

88.1 

86.9 

86.7 

85 . 6 

1000.0 

95.6 

92.3 

90*5 

88.6 

88.0 

87.1 

1250.0 

97.5 

94.4 

92*5 

90.fi 

89.8 

89.5 

1600.0 

99.4 

96.1 

93.7 

92.2 

91.2 

90.4 

2000.0 

100.6 

97.7 

95*5 

93.5 

92.6 

91.4 

2500.0 

101.4 

98.5 

96*6 

94.5 

93.4 

92.5 

3150.0 

101.9 

99.3 

97.1 

95.3 

94.4 

93.4 

4000.0 

102.3 

100.1 

9a  *0 

96*2 

94.9 

93.9 

5000.0 

102.4 

100.2 

97*9 

96.3 

95.2 

94.2 

6300.0 

102.4 

100*5 

98*0 

96.7 

95.3 

94.5 

8000.0 

101.8 

100.0 

97*6 

96.1 

95.0 

94.1 

10000.0 

101.4 

99.8 

97.3 

96.0 

95.0 

94.3 

12500.0 

100.6 

99.3 

9c » 9 

95.7 

94.7 

93.9 

16000.0 

99.8 

99.1 

96*8 

95.2 

94.5 

93.5 

20000.0 

98.5 

98.1 

95*9 

94.1 

93.6 

92.4 

25000.0 

97.3 

97.2 

95*3 

93.1 

92.8 

91.4 

31500.0 

95.4 

95.7 

93*8 

91.6 

91.6 

89.9 

40000.0 

93.4 

94.4 

92*4 

89.8 

90.7 

88.3 

OVERALL 

SPL 

112.6 

110.7 

10a. 5 

106.8 

106.0 

105.0 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 8.93  pSl#  ATMOSPHERIC  PRESSURE  = 14.00  PSI 

RESERVOIR  TEMPERATURE  = 878.00  DEG.F#  CHAMBER  TEMPERATURE  = 57.00  OEG.F 

RELATIVE  HUMlOlTY  = 52.0  PERCENT 
GAMMA  = 1.353 

RUN  NUMBER  158 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.638 
TEMPERATURE  RATIO  TR  = 2.588 
MACH  NUMBER  MJ  = 0.882 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.275 
JET  DENSITY  RATIO  OJ/Do  = 0.439 
JET  VELOCITY  RATIO  VJ/aO  = 1.331 
JET  VELOCITY  V J = 1483 j 3 FPS 

TR/TJ  = 1.137 
DR/DO  s 0.633 
DR/DJ  = 1.440 

MASS  FLOW  = 1.071  POUNDS  PER  SECOND 
THRUST  = 50.17  POUNOS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

phone 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120*0 

200.0 

72.1 

74.1 

75*0 

73.8 

72.7 

70.6 

250.0 

75.2 

74.7 

74.2 

73.0 

73.2 

73.2 

315.2 

76.8 

76.8 

76.7 

77.0 

76.8 

77.2 

400.0 

80.1 

79.8 

79*2 

79.7 

79.2 

79.5 

500.0 

63.6 

82.1 

81.7 

82.0 

82.1 

81.5 

630.0 

85.4 

84.6 

84*5 

84.5 

84.9 

85.0 

600.0 

67.9 

87.6 

66*2 

85.5 

85.8 

86.0 

1000.0 

90.4 

89.7 

87.3 

86.8 

86.0 

86.0 

1250.0 

92.8 

91.2 

89*5 

89.2 

88.3 

87.7 

1600.0 

94.1 

92.1 

90.6 

89.9 

89.3 

88.8 

2000.0 

95.5 

93.5 

91.9 

91.2 

90.0 

89.7 

2500.0 

95.5 

94.2 

92.7 

91.9 

91.1 

90.6 

3150.0 

96.3 

95.0 

93*4 

93.2 

91.8 

91.3 

4000.0 

96.9 

95.5 

94*1 

93.4 

92.2 

91.5 

5000.0 

96.7 

95.8 

94*4 

93.5 

92.6 

91.8 

6300.0 

96.7 

96.4 

94*4 

93.9 

93.0 

92.3 

8000.0 

96.6 

96.8 

93*3 

93.4 

92.2 

91.6 

10000.0 

96.8 

96.6 

92*7 

92.9 

91.9 

91.0 

12500.0 

96.8 

95.3 

92*9 

92.5 

91.7 

90.7 

16000.0 

95.6 

94.5 

9i  .2 

91.9 

91.0 

90.2 

20000.0 

93.7 

94.9 

90.8 

91.1 

90.2 

89.7 

25000.0 

93.3 

93.5 

89.7 

90.6 

89.7 

89.5 

31500.0 

92.7 

93.6 

88*8 

90.1 

89.2 

89.4 

40000,0 

91.8 

93.5 

87*9 

90.2 

88 . 5 

89.8 

OVERALL 
SPL  107.7 

107.0 

104*5 

104. 3 

103.4 

102.9 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE  MICRO  MICRO  MIcRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  16  127.5  17  135.0  18  142.5  19  150.0 


MICRO 

PHONE 


200.0 

69,0 

68.8 

7q»8 

71.4 

250.0 

73.3 

73.3 

74.2 

73.4 

315.2 

76.1 

75.4 

74.7 

74.8 

400.0 

77.6 

76.2 

76.5 

77.0 

500.0 

80.7 

79.7 

79*6 

78.0 

630.0 

85.5 

84.0 

81*4 

7 8.2 

800.0 

85.4 

84.4 

82.9 

80.4 

1000.0 

85.4 

83*6 

83.8 

82.2 

1250.0 

86.3 

86.2 

85  *8 

83.3 

1600.0 

87.8 

87.0 

86  * 5 

84.8 

2000.0 

89.4 

89*0 

87.8 

85.5 

2500.0 

89.9 

89.1 

88*1 

86.1 

3150.0 

90.7 

89.8 

88.7 

86.8 

4000.0 

91.3 

90.2 

89.4 

87.4 

5000.0 

91.5 

90.2 

89.1 

87.1 

6300.0 

91.7 

90.6 

89.3 

87.8 

8000. U 

91.4 

90.3 

88*4 

87.0 

10000.0 

90.8 

89*7 

87.8 

86.3 

12500.0 

90.4 

89.1 

87.0 

85.7 

16000.0 

89.9 

88*6 

86*2 

84*2 

20000.0 

89.0 

87.6 

84.9 

82.7 

25000.0 

88.2 

86 . 6 

84.2 

8I.3 

31500.0 

87.5 

86.0 

83.4 

80*2 

40000.0 

86.9 

85.9 

82.6 

79.1 

OVERALL 

SPL 

102.2 

101.2 

99.7 

97.8 
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supersonic  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 11.72  pSl,  ATMOSPHERIC  PRESSURE  = 14.22  PS I 
RESERVOIR  TEMPERATURE  = 1030.00  DEG.F*  CHAMBER  TEMPERATURE  = 98.00  DEG.F 

RELATIVE  HUMIDITY  = 31.0  PERCENT 
gamma  = i.352 

RUN  NUMBER  68 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.fl24 
TEMPERATURE  RATIO  TR  = 2.670 
MACH  NUMBER  MJ  = 0.981 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.283 
JET  OENSITY  RATIO  OJ/Dq  r 0.438 
JET  VELOCITY  RATIO  VJ/AO  - i.483 
JET  VELOCITY  VJ  = 1716,7  FPS 

TR/TJ  = 1.169 
OR/DO  = 0.683 
OR/DJ  = 1.560 

MASS  FLOW  = 1.189  POUNoS  PER  SECOND 
THRUST  = 62.05  POUNOS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3 

octave 

CENTER 

FREQ. 

HZ 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

800.0 

1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 

10000.0 

12500.0 

16000.0 

20000.0 

25000.0 

31500.0 

40000.0 


OVERALL 

SPL 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


MICRO 

MICRO 

PHONE 

phone 

>.  ANGLE 

NO.  ANGLE 

15.0 

2 22.5 

92.1 

93.5 

95.1 

96.3 

99.5 

98.5 

102.2 

102.2 

105.4 

104.1 

104,2 

105,9 

108.4 

109.7 

107.7 

110.1 

108.9 

111.3 

109.2 

112.1 

109.9 

113.4 

110.6 

114.6 

110.7 

115.1 

110.6 

115.4 

109.1 

113.9 

107.2 

112.0 

104.9 

109.8 

103.0 

108.0 

101.1 

106.3 

99,3 

104.5 

97.2 

102.4 

94.9 

100.6 

92.4 

98.6 

90,6 

97.1 

120.2 

123.9 

MICRO 

MICRO 

phone 

PHONE 

NO.  AHGLE 

NO.  ANGLE 

3 30.0 

4 37.5 

87.0 

84.2 

93*5 

89.6 

96*5 

93.2 

100.0 

96.8 

103.2 

100.1 

106*6 

103*4 

109*5 

106.5 

111.6 

109.4 

113*6 

1H.6 

H4*l 

113.2 

114*9 

114.6 

115*9 

114.8 

116*2 

H4.9 

116*5 

114.5 

114.7 

112.5 

112*8 

111.0 

110*7 

109.2 

108*8 

107.7 

106*8 

106.1 

104*8 

104.6 

103*1 

102.7 

101.4 

101*0 

99.3 

98.9 

97*2 

97.1 

125*0 

123.6 

MICRO 

MICRO 

phone 

PHONE 

NO.  ANGLE 

ro.  angle 

5 45.0 

6 52.5 

83.1 

10.0 

87.9 

83.6 

89.9 

86.3 

94.9 

90.6 

97.1 

92.5 

100,8 

96.4 

104,3 

100.1 

107,8 

103.2 

110,3 

105.4 

112.1 

107.7 

113.5 

109.0 

114.3 

109.7 

113.4 

109.7 

112.9 

109.1 

111.1 

108.6 

109.9 

108.1 

108.4 

107.1 

107.3 

106.3 

106.1 

105.4 

105,0 

104.6 

103.3 

103.2 

101.8 

101.9 

99.9 

100.5 

97.8 

99.1 

122.5 

119.2 
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1/3  OCTAVE  SOUNO  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MIcRo 

CENTER 

PHONE 

PHONE 

PHoNe 

FREQ. 

NO.  ANGLE 

NO.  angle  no.  angi 

HZ 

7 60.0 

8 67.5 

9 75 

200.0 

76.2 

77.4 

77*3 

250.0 

81.4 

79.9 

7fl.  6 

315.2 

82.7 

8C.7 

80*1 

400.0 

86.9 

84*3 

83*5 

500.0 

89,3 

86.1 

84.7 

630.0 

91.4 

88.7 

87*5 

800.0 

95.3 

91.4 

89*9 

1000.0 

97.5 

94.0 

91.9 

1250.0 

100.0 

96.2 

93*8 

1600.0 

102.2 

98.0 

95.7 

2000.0 

103.7 

99.8 

97*3 

2500.0 

104.5 

101.1 

9s*5 

3150.0 

104.9 

101.9 

99*1 

4000.0 

105.5 

103.0 

100*4 

5000.0 

105.8 

103.5 

100*3 

6300.0 

105.8 

104.0 

100*6 

eooo.o 

105.2 

103.6 

IO0.4 

10000.0 

104.9 

103.6 

100*2 

12500.0 

104.1 

103.2 

100*1 

16000.0 

103.3 

102.9 

100.2 

20000.0 

102.3 

101.9 

99*6 

25000.0 

101.0 

100.6 

99*0 

31500.0 

99.2 

99.3 

97*9 

40000.0 

97.3 

98.1 

96*5 

OVERALL 

SPL  115.9 

114.0 

111*3 

MICRO 

MICRO 

MICRO 

PHONE 

PHONE 

PHONE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

10  82.5 

11  90.0 

12  97.5 

76.4 

75.2 

7'  -1 

78.1 

78.1 

i^-2 

80.1 

79.3 

78.2 

82*6 

82.5 

81.2 

83.2 

62.8 

82.2 

86.7 

86.1 

84.8 

88.8 

88.4 

87.8 

90.9 

89.5 

89.0 

92.9 

91.4 

91.3 

94.1 

93.2 

91.9 

95.6 

94.5 

93.5 

96.6 

95.6 

94.6 

97.4 

96.4 

95.6 

98.3 

97.1 

96.2 

98.6 

97.4 

96.9 

99.2 

97.7 

97.4 

98.7 

97.6 

97.4 

98.7 

97.5 

97.5 

98.4 

97.1 

97.3 

98.0 

97.2 

97.1 

97.2 

96,3 

96,0 

96.2 

95.4 

95.1 

94.8 

94.2 

93.7 

93.1 

93.4 

92.1 

109.4 

108.3 

107.9 

2k7 


spipjvii  j>.  u ir 


gypiiiii 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1,0  NOZZLE 

nrSFRVOIR  PRESSURE  = 11,55  pSl.  ATMOSPHERIC  PRESSURE  = 14.00  PSl 

RESERVOIR  TEMPERATURE  = 918.00  DEG.F#  CHAMBER  ^^ERATURE  = 57,00  0t 

W RELATIVE  HUMIDITY  =52.0  PERCENT 

gamma  £ 1.352 

RUN  NUMBER  159 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZ2LE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.fi25 
TEMPERATURE  RATIO  TR  = 2.665 
MACH  NUMBER  MJ  = 0.982 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  s 2.279 
JET  DENSITY  RATIO  DJ/OQ  = 0.439 
JET  VELOCITY  RATIO  VJ/AO  = 1.482 
JET  VELOCITY  VJ  = 1651.5  FPS 

TR/TJ  = 1.170 
DR/OQ  = 0.685 

OR/DJ  = 1.560  _ „ 

MASS  FLOW  = 1.190  POUNDS  PER  SECOND 
THRUST  = 62.10  POUNDS 


SHOCK  CELL  LENGTH  S = 0.000  INCHES 


i 
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1/3  OCTAVE  SOUND  pressure  level 


i/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  iO 

62.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

73.7 

76.4 

76*9 

75.9 

74.7 

71.5 

250.0 

76.7 

77.3 

76.0 

74.4 

74.6 

73.7 

315.2 

78.3 

78.6 

78.0 

77.8 

78.2 

78.2 

400.0 

81.5 

80.8 

81*0 

80.6 

81.2 

80.6 

500.0 

84.7 

83.8 

83*4 

84.0 

83.6 

83.3 

630.0 

86.7 

86.0 

86*4 

86.5 

86.6 

86.9 

600.0 

89.2 

88.8 

88*7 

87.4 

87.5 

87.8 

1000.0 

91.3 

90.7 

89*3 

88.2 

87.4 

87.2 

1250.0 

94.3 

93.2 

91.3 

90.7 

89.8 

89.4 

1600.0 

95.8 

93.4 

92*6 

91.5 

91.3 

90.3 

2000.0 

97.4 

95.1 

94*1 

93.0 

92.0 

91.3 

2500.0 

97.5 

96.1 

94*7 

93.9 

93.2 

92.1 

3150.0 

98.2 

97.0 

95*6 

95.1 

93.9 

93.2 

4000.0 

98.9 

97.5 

96*2 

95.5 

94.5 

93.6 

5000.0 

99.1 

97.8 

96.7 

95.5 

95.0 

94.2 

6300.0 

99.2 

9e.5 

97*0 

95.9 

95.2 

94.6 

8000.0 

99.0 

99.2 

96*1 

95.5 

94.5 

94.1 

10000.0 

99.5 

99.2 

95.7 

95.3 

94.3 

93.7 

12500.0 

99.7 

98.0 

96*1 

95.0 

94.2 

93.2 

16000.0 

98.8 

97.2 

94.9 

94.4 

93.6 

92.6 

20000.0 

97.0 

97.5 

94*7 

93.7 

92.6 

92.0 

25000.0 

96.4 

96.5 

94*1 

93.1 

92,2 

91.6 

31500.0 

96.0 

96.5 

94*1 

92.5 

91.8 

91.5 

40000.0 

95.0 

96.4 

93.9 

92.6 

91.1 

91.6 

OVERALL 

SPL  110.1 

109.3 

107.3 

106.5 

105.6 

105.0 
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i/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGL! 

HZ  16 

127.5 

17  135.0 

18  1*2.5 

19  150. 

200.0 

70.9 

70.1 

72.6 

72.6 

250.0 

74.5 

74.7 

75*3 

75.6 

315.2 

77.8 

76.3 

76*4 

76.6 

400.0 

79.6 

77.7 

77*4 

78.4 

500.0 

83.2 

82.0 

81*0 

80.3 

630.0 

87.8 

86.5 

83*6 

80.1 

800.0 

87.7 

86*5 

85*0 

82 1 0 

1000.0 

87.4 

85.3 

85*6 

84.0 

1250.0 

88.2 

88*1 

87*8 

85.4 

1600.0 

89.5 

89.0 

88*5 

87.1 

2000.0 

91.0 

9i  *0 

89*9 

87.6 

2500.0 

91.6 

91.2 

90*4 

88.6 

3150.0 

92.6 

91.9 

91*4 

89.6 

4000.0 

93.1 

92.5 

92.0 

90.2 

5000.0 

93.4 

92.2 

92*0 

90.3 

6300.0 

93.8 

92.7 

92*3 

90.9 

8000.0 

93.5 

92.6 

91*7 

90.4 

10000.0 

93.2 

91.9 

91.0 

89.6 

12500.0 

92.7 

91.6 

90*4 

88.7 

16000.0 

92.2 

90.7 

69*7 

87.1 

20000.0 

91,4 

89.7 

88*5 

85.5 

25000.0 

90.7 

88.8 

87*6 

84.0 

31500.0 

90,0 

88.2 

86*9 

82.8 

40000.0 

89.5 

88.2 

86*2 

81.9 

OVERALL 

SPL 

104.3 

103.3 

102*5 

100.6 
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[RESERVOIR  PRESSURE  = 0.41  pSl#  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1150.00  DEG.F»  CHAMBER  TEMPERATURE  s lo2.00  OEG.F 

RELATIVE  HUMIDITY  = 31.0  PERCENT 
| GAMMA  = 1.345 


RUN  NUMBER  58 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 


I 

I 


£ 


PRESSURE  RATIO  PR  = 1.q29 
TEMPERATURE  RATIO  TR  = 2.865 
MACH  NUMBER  MJ  = 0.206 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.844 
JET  DENSITY  RATIO  OJ/Oo  s 0.352 
JET  VELOCITY  RATIO  VJ/AO  = 0.347 
JET  VELOCITY  Vj  = 403,6  FPS 

TR/TJ  = 1.007 
DR/DO  s 0.359 
DR/OJ  s 1.021 

MASS  FLOW  = 0.224  POUNDS  PER  SECOND 
THRUST  = 2.73  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


I: 


251 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO  MICRO 

phone  phone  phone  phone  phone 

no.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
1 15.0  2 22*5  3 30.0  4 37.5  5 45.0 


200.0 

60.4 

59.0 

250.0 

63.0 

62.7 

315.2 

66.7 

65.5 

400.0 

68 . 3 

69.5 

500.0 

70.1 

68.6 

630.0 

66.4 

67.5 

800.0 

67.9 

69.? 

1000.0 

64.8 

66.9 

1250.0 

62.9 

66.2 

1600.0 

59.6 

63*1 

2000.0 

57.0 

61.4 

2500.0 

54.4 

58.8 

3150.0 

51.4 

56.4 

4000.0 

54.2 

56.2 

5000.0 

53,3 

55.0 

6300.0 

52.8 

53.1 

8000.0 

52.0 

51.2 

10000.0 

52.8 

50.8 

12500.0 

50.3 

49.5 

16000.0 

48.5 

49.3 

20000.0 

46.7 

48.3 

25000.0 

47.2 

49.0 

31500.0 

48.5 

50.6 

40000.0 

50.8 

53.5 

OVERALL 

SPL 

76.4 

77.1 

58*3 

56.7 

57.0 

62*5 

60.8 

60.3 

66*3 

63.5 

63.2 

66*8 

65.2 

65.4 

67*8 

66.7 

66,2 

68*5 

66.8 

66,3 

68*6 

66.9 

67.0 

67*9 

66.7 

66.9 

66*9 

65.8 

66.4 

64*9 

64.3 

65.2 

63*0 

63.1 

64.3 

6q«6 

61.2 

62.7 

5g.5 

59.6 

61.6 

57.3 

58.1 

60.7 

55*6 

55.9 

59.3 

54*1 

54.7 

58.2 

52*8 

53.5 

57,0 

52.5 

52.7 

56.6 

50*9 

51.7 

56.0 

50*4 

51.4 

55.6 

49.4 

50.4 

54.5 

49*1 

49.8 

54.0 

40.9 

49.5 

53.5 

50  *4 

51,4 

55.0 

77.2 

76,0 

76.5 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


55.5 

58.5 
61.9 

63.8 

64.2 

64.8 
65.7 
66.0 

65.7 

64.8 

63.8 
63.0 

62.3 

61.5 

60.4 

59.8 
58*6 

58.3 

57.8 

57.5 

56.6 
55*8 

54.4 

53.7 


75.9 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ 

7 60 

200.0 

54.4 

250.0 

56.9 

315.2 

59.9 

400.0 

62.1 

500.0 

63.1 

630.0 

63.7 

800.0 

65.2 

1000.0 

64.8 

1250.0 

64.4 

1600.0 

64.1 

2000.0 

63.1 

2500.0 

62.5 

3150.0 

62.0 

4000.0 

61.1 

5000.0 

60.3 

6300.0 

60.0 

8000.0 

50.9 

10000.0 

58.5 

12500.0 

57.9 

16000.0 

57.6 

20000.0 

56.9 

25000.0 

56.2 

31500.0 

55.3 

40000.0 

57.1 

OVERALL 
SPL  75.1 


67.5 

9 75 

54.2 

54.3 

56.2 

55*0 

59.3 

57*5 

60*2 

58.7 

61.4 

60.6 

62.1 

61.0 

63*8 

62.7 

63.6 

62.8 

63.7 

62.3 

63.1 

61.7 

62.8 

6i  .2 

62.0 

6o*5 

61*9 

60.0 

61.7 

60  » 1 

61.0 

59.1 

60 . 8 

58*8 

60.1 

58*4 

59.9 

58.2 

59.5 

58*1 

59.5 

58*4 

58.1 

57.6 

57.4 

57*2 

55.9 

55*7 

54.9 

54*7 

74.7 

73.4 

0 10  82.5  11 


53.9 

55.0 

57.7 

58.7 

60.0 
61.2 
62.1 
62.4 

62.4 
61 . 6 
61.1 

60.7 
60.2 

59.8 

59.1 

59.2 
58.6 

58.3 
58.1 

57.8 

57.0 

56 . 1 

54.5 

53.6 


73.2 


90.0  12  97.5 


55.5 

55.5 

55.9 

54.8 

57.7 

57.5 

58.4 

57.0 

60.1 

58.7 

61.0 

60.1 

62.2 

61.0 

62.0 

60. 9 

62.0 

61.4 

61.4 

60.7 

61.1 

60.4 

60 . 5 

59.8 

60.3 

59.9 

59.8 

59.8 

59.4 

59.5 

59.2 

59.4 

58.8 

58.8 

58.6 

58.9 

58.1 

58.7 

58.3 

5e.8 

57.4 

57.7 

56.0 

56 . 8 

55.4 

55.0 

55.2 

53.8 

73.3 

CO 

• 

CM 
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supersonic  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  5 0.41  pSl.  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  = 1035.00  DEG.F#  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMlOlTY  = 59.0  PERCENT 

gamma  = 1.345 

RUN  NUMBER  223 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.029 
TEMPERATURE  RATIO  TR  = 2.875 
MACH  NUMBER  MJ  = 0.206 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.854 
JET  OENSITY  RATIO  OJ/Oo  = 0.350 
JET  VELOCITY  RATIO  VJ/AO  s 0.348 
JET  VELOCITY  Vj  = 389.5  FPS 

TR/TJ  = 1.007 
DR/DO  s 0.358 
OR/OJ  = 1.021 

MASS  FLOW  s 0.224  POUNoS  PER  SECOND 
THRUST  = 2.74  POUNDS 

SHOCK  CELL  LENGTH  S s 0.000  INCHES 


1/3  OCTAVE  SOUND  pressure  level 


1/3 

octave  micro  micro  MICRO  micro  micro 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 
HZ  10  82.5  11  90.0  12  97.5  13  105.0  14  112.5 


200.0 

53.8 

55.9 

250.0 

58.5 

59.3 

315.2 

62.1 

61.6 

400.0 

61.8 

62,4 

500.0 

61.5 

59.9 

630.0 

62.1 

61.6 

800.0 

63.4 

62.8 

1000.0 

62.6 

62.1 

1250.0 

61.4 

61.6 

1600,0 

61.2 

61.4 

2000,0 

60.3 

61.1 

2500.0 

59.6 

60.2 

3150.0 

58.8 

59.9 

4000.0 

58.3 

59.6 

5000.0 

57.6 

59.1 

6300.0 

57.7 

59.6 

6000.0 

57.8 

59.7 

10000.0 

58.3 

59*7 

12500.0 

58.6 

58.5 

16000.0 

57.7 

58.5 

20000.0 

56.9 

58.8 

25000.0 

56.0 

57.1 

31500.0 

55.9 

56*8 

40000.0 

54.6 

56.2 

OVERALL 

SPL  73.5 

73.9 

57*0 

56 . 6 

55.6 

58*8 

56*9 

57.6 

61.5 

60.2 

60.7 

60*8 

60.1 

61.3 

60*6 

59,5 

59,6 

61.0 

59.9 

60,4 

61.9 

61.0 

61.5 

61.5 

60,4 

61.0 

6i»5 

60.1 

60,5 

60*8 

59,4 

60.1 

60*4 

59.3 

59.6 

5g.6 

58.8 

59.4 

59*2 

58*8 

59.5 

59*1 

58*6 

59.1 

59*0 

58.5 

59.1 

58*8 

58.4 

59.3 

57*5 

57.9 

58.6 

57*5 

57.5 

58.2 

57*6 

57.5 

58.3 

56*7 

57.4 

58.2 

57*4 

56.9 

57.9 

56*0 

55.8 

56.7 

55*4 

55.1 

55.9 

54*7 

55.4 

55.1 

73*2 

72.4 

73.0 

MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


56.0 

56.7 
60.9 

60 .4 

59.4 
60.2 

61.4 

60.7 

59.8 

59.8 

59.6 

59.2 

59.3 

58.9 

58.7 

58.8 

58.0 

57.5 

57.3 

57.0 

56.9 
56.2 
55.8 

56.0 


72.6 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGL 

H2  16 

127.5 

17  135*0 

18  192.5 

19  150. 

200.0 

56.3 

57.9 

55*2 

57.9 

250,0 

58.1 

57.0 

56*6 

56.7 

315.2 

61.3 

60*6 

58*3 

58.6 

400.0 

60.4 

59.8 

59*2 

60.5 

500.0 

59.8 

58.6 

58*7 

58.5 

630.0 

60.6 

59.3 

58*5 

58.1 

800.0 

61.4 

60.1 

59*3 

58 . 6 

1000,0 

60.5 

59.0 

57.7 

57.8 

1250.0 

59.3 

58.5 

56*4 

55.6 

1600.0 

59.0 

57.0 

55*2 

54.7 

2000.0 

59.2 

57.7 

54*8 

53.5 

2500.0 

59.2 

57.1 

54*4 

52.9 

3150.0 

59.1 

57.3 

53*8 

52.6 

4000.0 

58.7 

56.6 

53.7 

51.8 

5000.0 

58.6 

56.0 

53*1 

50.8 

6300.0 

58.5 

55.6 

52*5 

50.4 

8000.0 

57.9 

54.7 

5l»0 

48.9 

10000.0 

57.4 

53.6 

50.3 

47.3 

12500.0 

56.9 

52.7 

49.5 

46.2 

16000.0 

56.8 

51.8 

49*0 

45.3 

20000.0 

57.0 

51.2 

50.1 

47.6 

25000.0 

54.8 

48.8 

45*3 

41.3 

31500.0 

54.0 

47.7 

43*8 

41.0 

40000.0 

53.5 

48.1 

43.8 

45.2 

OVERALL 

SPL 

72.5 

70.7 

69.O 

68.8 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.54  pSl,  ATMOSPHERIC  PRESSURE  = 14,22  PSI 

RESERVOIR  TEMPERATURE  = 1183.00  DE6.F>  CHAMBER  TEMPERATURE  = 105.00  DE6.F 

RELATIVE  HUMIDITY  = 27.0  PERCENT 
6AMMA  = 1.345 

RUN  NUMBER  59 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.Q38 
TEMPERATURE  RATIO  TR  = 2.908 
MACH  NUMBER  MJ  = 0.236 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.880 
JET  DENSITY  RATIO  DJ/Do  = 0.347 
JET  VELOCITY  RATIO  VJ/AO  = 0.400 
JET  VELOCITY  V J s 466,6  FPS 

TR/TJ  = 1.010 
DR/DO  r 0.357 
DR/DJ  = 1.028 

MASS  FLOW  = 0.255  POUNqS  PER  SECOND 
THRUST  = 3.59  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUNo  pressure  level 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52*5 

200.0 

62.2 

60.5 

60*0 

58.7 

58.7 

56.9 

250.0 

64.6 

65.4 

64*  8 

62.8 

61.7 

60.1 

315.2 

69.0 

67.9 

68*2 

66 . 2 

64.4 

63.5 

400.0 

70.6 

71.8 

69.3 

67.8 

67.8 

66.0 

500.0 

73.0 

71.5 

7o  *9 

69.5 

69.0 

67.1 

630.0 

69.8 

70.8 

72.1 

69.8 

69.3 

67.9 

800.0 

71.2 

72.3 

7i  .9 

70.1 

70.5 

68.7 

1000.0 

68.5 

69.7 

71.2 

69.8 

70.5 

69.4 

1250.0 

66.5 

69.2 

7fl  *6 

69.6 

70.0 

68.6 

1600.0 

62.8 

66.2 

68.3 

67,6 

69.0 

68.1 

2000.0 

60 . 5 

64.2 

66*6 

66.8 

68.4 

67.1 

2500.0 

57.9 

61.7 

63.9 

65.0 

67.3 

66.2 

3150.0 

55.0 

59.3 

6l  *6 

63.1 

66.5 

65.5 

4000.0 

56.4 

56.8 

59*5 

61.5 

65.6 

64.2 

5000.0 

56.1 

57.8 

57*4 

59.6 

64.4 

63.1 

6300.0 

55.2 

55.8 

55.5 

58.0 

63, 0 

61.8 

6000.0 

54.9 

54.4 

54*5 

56.9 

61.9 

60. 7 

10000.0 

53.9 

52.2 

53.5 

55.9 

61.0 

59.6 

12500.0 

52.6 

52.1 

52.5 

55.2 

60.4 

59.1 

16000.0 

50.8 

51.6 

51.7 

54.6 

59.6 

58*6 

20000.0 

48,2 

50.3 

50*5 

53.5 

58.2 

57.6 

25000.0 

47.5 

50.2 

49*9 

52.8 

57.4 

57.0 

31500.0 

47.8 

50.9 

49.I 

51.3 

55.9 

55*4 

40000. 0 

49,4 

56.7 

5o»Q 

51 . 8 

55.9 

54.5 

OVERALL 

SPL 

79,3 

80.0 

80.3 

79.1 

80.0 

78.6 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHoNE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

56.0 

55.6 

55*4 

55.4 

56.2 

56*4 

250.0 

58.4 

57.7 

57*0 

56 . 1 

57.3 

56.5 

315.2 

61.0 

60.1 

58*9 

58.8 

59.2 

59.0 

400.0 

63.5 

62.1 

60.8 

60.2 

60.1 

59.3 

500.0 

65.4 

63*5 

62*7 

61.9 

61.7 

61.0 

630.0 

66.1 

64.9 

63.9 

63.6 

62.9 

62.2 

800.0 

67.3 

66*3 

65*2 

64.8 

64.5 

63.2 

1000.0 

67.8 

66.6 

6j.7 

65.3 

64.9 

63.6 

1250.0 

67.4 

66.7 

65*6 

65.0 

65.0 

63.9 

1600.0 

66.8 

66.2 

65*2 

64.7 

64.4 

63.1 

2000.0 

66.3 

65.9 

65.0 

64.8 

64.2 

63.2 

2500.0 

65.4 

65.2 

63*9 

64.3 

63.6 

62.8 

3150.0 

64.9 

64.7 

63.5 

64.1 

63.6 

63.0 

4000.0 

64.1 

64.1 

63.I 

63.7 

62.4 

62.5 

5000.0 

63 .3 

63.6 

62.2 

63.3 

62.3 

62.5 

6300.0 

62.4 

63.0 

61.5 

62.9 

61.9 

62.4 

8000.0 

61.9 

62.7 

61.4 

62.7 

61.9 

62.0 

10000.0 

61.3 

62.4 

60*8 

62.4 

61.6 

61.8 

12500.0 

60.9 

62.0 

60.6 

62.2 

61.4 

61.7 

16000.0 

60.4 

61.9 

60*5 

61.6 

61.6 

61.6 

20000*0 

59.3 

61.0 

59*7 

60.3 

60.5 

60.4 

25000.0 

58.6 

60.1 

59*3 

59.3 

59.8 

59.3 

31500.0 

57.1 

58.0 

57*7 

56.9 

58.0 

57.0 

40000.0 

57.1 

56.7 

56«  2 

55.0 

56.8 

55.3 

OVERALL 

SPL 

77.7 

77.3 

76*2 

76.3 

75.9 

75.4 
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supersonic  jet  exhaust  noise 

MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.54  ?Sl»  ATMOSPHERIC  PRESSURE  = 14. lg  PSI 

RESERVOIR  TEMPERATURE  = 1040.00  DEG.F»  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 

gamma  = 1.345 

RUN  NUMBER  224 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.038 
TEMPERATURE  RATIO  TR  = 2.885 
MACH  NUMBER  MJ  = 0.236 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.857 
JET  DENSITY  RATIO  DJ/Oo  = 0.350 
JET  VELOCITY  RATIO  VJ/AO  = 0.399 
JET  VELOCITY  VJ  = 446.5  FPS 

TR/TJ  = 1 .010 
DR/00  s 0.360 
DR/DJ  = 1.028 

MASS  FLOW  = 0.256  POUNoS  PER  SECOND 
THRUST  = 3.60  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

55.7 

57.3 

5a  »a 

58*8 

57.8 

56.5 

250.0 

60.2 

60.3 

6o  • 1 

59.5 

59.2 

59.0 

315.2 

62.9 

63*3 

63.5 

62.4 

62.1 

62.9 

400.0 

63.9 

63.7 

63*0 

63.1 

62.4 

62.2 

500.0 

64.6 

64.0 

63*2 

63.3 

63.2 

62*1 

630.0 

65 . 6 

64.4 

63.8 

63.8 

63.5 

63.2 

600.0 

66.8 

66.3 

64.9 

65.2 

64.6 

64.2 

1000.0 

67.1 

65*4 

65.I 

64.5 

64.0 

63.9 

1250.0 

66.4 

65.0 

64.6 

64.1 

63.3 

63*6 

1600.0 

65 . 6 

64.7 

64.7 

63.9 

63.8 

63.0 

2000.0 

65.0 

64.7 

64.4 

64.2 

63.4 

63 . 0 

2500.0 

64.4 

64.2 

63*8 

63.7 

63.2 

62.6 

3150.0 

63.9 

63.3 

63*0 

63.6 

62.9 

62.5 

4000.0 

63.2 

62.7 

62*8 

63.1 

62.7 

62.0 

5000.0 

62.1 

62.2 

62*6 

62.6 

62.4 

61. 7 

6300.0 

61.8 

62.6 

62.3 

62.7 

62.8 

61.9 

8000.0 

61.7 

62.7 

61.0 

62.1 

62.1 

61.0 

10000.0 

62.1 

62.5 

61.0 

Oltl 

61.8 

60.8 

12500.0 

62.3 

61.4 

61*1 

61.7 

61.8 

60.5 

16000.0 

61.3 

61.3 

60*4 

61.1 

61.5 

60.1 

20000.0 

60.1 

61*6 

60*8 

60*8 

61.3 

60.0 

25000.0 

60.4 

60.6 

60.I 

60.4 

61.0 

59.6 

31500.0 

60.6 

60.7 

60*0 

60.0 

60.8 

59.3 

40000.0 

59.4 

60.4 

59.9 

60.1 

60.0 

59.5 

OVERALL 

SPL 

77.3 

76.9 

76.5 

76.5 

76.2 

75.6 

I 
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i/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
CONTINUED 


i/3 

OCTAVE  micro  micro  MICRO  micro 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ*  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


H2  16 

127.5 

17  135 

200.0 

56.4 

58.5 

250.0 

59.8 

58.8 

315.2 

62.6 

61.6 

400.0 

62.0 

61.3 

500.0 

62.7 

61.7 

630.0 

63.4 

63.1 

800.0 

63.5 

63.2 

1000.0 

63.2 

62.5 

1250.0 

62.8 

62.0 

1600.0 

62 .2 

61.0 

2000.0 

62.6 

61.3 

2500.0 

62.5 

61*1 

3150.0 

62.2 

60.7 

4000.0 

61.8 

60.3 

5000.0 

61.6 

59.6 

6300.0 

61.4 

59.4 

8000.0 

60.6 

58.5 

10000.0 

60.1 

57.5 

12500.0 

59.8 

56.7 

16000.0 

59.3 

56.0 

20000.0 

59.3 

55.0 

25000.0 

58.1 

53.4 

31500.0 

57.7 

52.5 

40000.0 

57.4 

52.3 

OVERALL 
SPL  75.2 


0 18  142.5  19  150.0 


57.6 

58.4 

58*9 

58*3 

60*1 

59.8 

60.9 

62.1 

6l  .6 

61.4 

61.  Q 

61.6 

62*0 

61.9 

61*8 

60.9 

61. 0 

58.8 

60*1 

57.9 

6q»1 

57.5 

59.3 

56 . 6 

59*0 

56.1 

5e*8 

55.3 

58*3 

54.5 

57*5 

53.7 

56*3 

52.0 

55*4 

50.6 

54*6 

49.4 

54*0 

48.4 

53.7 

49.0 

5l»4 

44.4 

50*4 

43.6 

49.6 

46.1 

72.6 

71.4 

73.8 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1,0  NOZZLE 

RESERVOIR  PRESSURE  = 0.85  pSl.  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1163.00  P£G.F»  CHAMBER  TEMPERATURE  = HO. 00  OEG.F 

RELATIVE  HUMIDITY  = 26.0  PERCENT 

gamma  = 1.345 

RUN  NUMBER  60 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.06C 
TEMPERATURE  RATIO  TR  = 2.877 
MACH  NUMBER  MJ  = 0.295 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.835 
JET  OENSITY  RATIO  QJ/Do  = 0.353 
JET  VELOCITY  RATIO  VJ/AO  = 0.497 
JET  VELOCITY  VJ  = 581 4 1 FPS 

TR/TJ  = 1.015 
OR/DO  s 0.368 
DR/DJ  = 1.044 

MASS  FLOW  s 0.321  POUNqS  PER  SECOND 
THRUST  s 5,61  POUNOS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTaVF.  SOUNq  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ,  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

66.1 

65.6 

64.3 

62.7 

62.1 

60.4 

250.0 

68.1 

69.5 

69.7 

67.3 

65.5 

63.2 

315.2 

72.6 

71.5 

72.8 

70.2 

68.4 

67.0 

400.0 

75.7 

76.0 

74.1 

73.2 

71.4 

69.3 

500.0 

77.6 

76.5 

76.4 

75.5 

72.8 

71.2 

630.0 

76.2 

77.1 

7a»6 

76.2 

74.5 

72.3 

600.0 

78.2 

78.8 

78*3 

77.0 

75.8 

74.3 

1000.0 

75.0 

76.7 

77.8 

76.9 

76.4 

74.9 

1250.0 

73.0 

75.9 

77.2 

76.5 

75.8 

74.1 

1600.0 

69.7 

72.9 

75*0 

75.0 

75.0 

73.7 

2000.0 

67.7 

70.8 

73.3 

74.1 

74.2 

73.2 

2500.0 

65.6 

66.5 

70»8 

72.2 

73.0 

72.5 

3150.0 

62.6 

66*4 

69.O 

70.8 

72.0 

72.1 

4000.0 

62.6 

65.3 

67.4 

68.9 

71.1 

70.9 

5000.0 

62.0 

64.1 

65.5 

66.9 

69.6 

70.1 

6300.0 

59.5 

62.0 

63.5 

65.0 

68.2 

68.9 

6000.0 

58.9 

60 . 6 

62*4 

63.5 

66.7 

67.9 

10000.0 

57.3 

58.3 

60.1 

61.1 

65.6 

67.0 

12500.0 

55.3 

58.2 

60.2 

61.0 

64,8 

66.2 

16000.0 

52.6 

57.4 

59*1 

59.9 

63.7 

65.5 

20000.0 

51.0 

56.1 

57.7 

58.3 

62.4 

64.5 

25000.0 

50.5 

56.0 

56.7 

57.3 

61 . 3 

63.8 

31500.0 

50.7 

56.1 

54*8 

55.3 

59.5 

62*0 

40000,0 

52.5 

57.8 

53*8 

54.3 

58.5 

60.8 

OVERALL 

SPL 

84.9 

85*8 

86*5 

85.7 

85.2 

84.2 

26*» 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO 

PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO 
7 60.0  8 67*5  9 


MICRO 

phone 
angle  NO 
75.0  10 


MICRO  MICRO 

phone  phone 

angle  no,  angle  no.  angle 

82.5  11  90.0  12  97.5 


MICRO 

PHONE 


200.0 

59.7 

56*8 

250.0 

62.1 

60*3 

315.2 

65.0 

63.9 

400.0 

68.2 

66.1 

500.0 

70.1 

68.3 

630.0 

71.6 

69.9 

800.0 

73.0 

71.0 

1000.0 

73,1 

71.9 

12S0.0 

73.3 

72.2 

1600.0 

73,4 

72*3 

2000.0 

72.8 

72.0 

2500.0 

72.5 

71.7 

3150.0 

72.2 

71.3 

4000.0 

71.4 

70.7 

5000.0 

70.9 

70.1 

6300.0 

70.1 

69.5 

8000.0 

69.4 

68*8 

10000.0 

68.7 

68.1 

12500.0 

68.1 

67.5 

16000.0 

67.6 

67*0 

20000.0 

68.8 

65*8 

25000.0 

66.1 

64.9 

31500.0 

64.4 

63*3 

40000.0 

63.0 

62*2 

57*6 

57.2 

59.2 

59*5 

58.3 

60 , 3 

62*0 

61,9 

61.9 

64.6 

63.1 

64.1 

66  * 6 

65.4 

65.8 

67*9 

67.3 

67.4 

69*9 

69.3 

69.0 

70»6 

69.8 

69.8 

70.8 

69.9 

70.5 

70.7 

69.4 

70.2 

70*6 

69.7 

70.1 

70*0 

69.1 

69.6 

69*6 

69.0 

69.7 

69*1 

68.6 

69.0 

68*4 

68.0 

68.8 

67*5 

67.3 

68.2 

67.2 

66.8 

68 . 0 

66*6 

66*6 

67.4 

66*2 

66.2 

67 . 3 

66*1 

65.7 

67.2 

65*2 

64.5 

66 , 3 

64*8 

63.7 

65.6 

63.2 

61.6 

64 . 3 

61.8 

59.9 

64 . 5 

59.8 

59.9 
62.0 

62.5 
65.4 
66*4 
68.2 

69.0 
68.7 

68.6 

68.7 
68*3 

68.3 

68.0 
67.9 
67.6 

67.4 

67.5 

67.4 

67.1 

66.2 

65.4 

63.5 

61.8 


OVERALL 

SPL  8**.0  82.9 


81.5 


80.8  81.5 


80.6 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1,0  NOZZLE 

RESERVOIR^TEMPERATurf^"  =,  °*85  P5I*  ATMOSPHERIC  PRESSURE  = 14.10  PSl 

TEMPERRTURE^-^lO5O.OO^D£G.F#^CHAM0£R^TEMPERATuR£  = !£{  DEG.F 

GAMMA  = 1.345 
RUN  NUMBER  225 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 1.060 
TEMPERATURE  RATIO  TR  = 2.904 
MACH  NUMBER  MJ  = 0.295 

*5  oIAIIC  TEMPERATURE  RATIO  TJ/TO  =2.061 
'ill  ^cNSITr  RATIO  DJ/Oo  = 0.350 
JET  VELOCITY  RATIO  VU/AO  = 0.S00 
JET  VELOCITY  VJ  s 558.3  FPS 

TR/TJ  s 1.015 
OR/DO  = 0.365 
DK/OJ  s 1.044 

?*S,^LW  = 0.320  POUNDS  PER  SECOND 
THRUST  = 5,62  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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J/3  OCTAVE  SOUNo  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

« ANGLE 

NO.  ANGLE 

NO.  ANGLE  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  10S.0 

14  112.5 

15  120.0 

200.0 

57.8 

60.0 

6^.5 

61.5 

61.0 

60.1 

250.0 

61.8 

61.7 

6i  «6 

60.9 

61.8 

62.1 

315.2 

64.5 

64.4 

64.7 

64.6 

64.9 

64.6 

400.0 

66.3 

65.8 

66*3 

65.2 

66.4 

65.9 

500.0 

67.6 

67.5 

67*9 

67.5 

67.0 

66.7 

630.0 

69.7 

69.3 

69*8 

68.4 

68 . 0 

67.9 

800.0 

71.0 

70.6 

70.0 

69.4 

68.4 

68*4 

1000.0 

71.7 

70.6 

69*8 

69.3 

68*5 

68*6 

1250.0 

72.1 

70.6 

7o«7 

70.1 

69.2 

68*6 

1600.0 

71.3 

70.8 

7o*6 

69.7 

69.0 

68.5 

2000.0 

71.1 

71.1 

70.4 

69.9 

69.1 

68.5 

2500.0 

70.3 

70.4 

69*8 

69.2 

68.8 

6b  . 4 

3150.0 

70.2 

69.6 

69*5 

69.3 

68.8 

68.3 

4000.0 

69.3 

69.4 

69*4 

68.6 

68.4 

67.7 

5000.0 

68.5 

68*8 

68*6 

68.3 

68.3 

67.3 

6300.0 

67.8 

68.7 

6o*3 

68.2 

68.1 

67.6 

8000.0 

67.6 

68.5 

67.0 

67.6 

67.4 

66.6 

10000.0 

67.8 

68.2 

66*9 

67.0 

66.9 

66.3 

12500.0 

68.0 

67.0 

66*9 

66.8 

66.4 

65.9 

16000.0 

67.0 

66.9 

66*0 

68;  1 

65.9 

65.3 

20000.0 

65.7 

67.1 

66*2 

66.1 

65.5 

65.1 

25000.0 

66.2 

65.9 

65.7 

65.9 

65.2 

64.9 

31500.0 

66.8 

66.4 

65*8 

66.0 

65.0 

65.0 

40000.0 

65.9 

66.5 

66*0 

66.5 

64.6 

65.5 

OVERALL 

SPL 

82.5 

82.2 

81.9 

81.5 

81.0 

80.6 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  1*2.5 

19  150.0 

200*0 

59.2 

59.7 

6l  *6 

61.7 

250,0 

62.5 

61.4 

6l»6 

61.6 

315.2 

64.0 

63*6 

62*6 

62.7 

400.0 

65.0 

64.6 

64*6 

64.4 

500.0 

66 . 3 

65.3 

65*4 

64,6 

630.0 

67.6 

66*6 

66*6 

65.5 

800.0 

68.1 

67.2 

66*4 

65.6 

1000.0 

68.2 

67.3 

66*3 

65.6 

1250.0 

68.3 

67.1 

66*4 

64.4 

1600.0 

67.9 

66*4 

65*5 

63.9 

2000.0 

68.3 

67.0 

65.9 

63.3 

2500.0 

68.4 

66*4 

65.3 

62.8 

3150.0 

68.0 

66.5 

65.O 

62.3 

4000.0 

67.6 

66.3 

64.7 

61.4 

5000.0 

67.1 

65.7 

63.8 

60.5 

6300.0 

66.7 

65.4 

63.2 

60.1 

8000.0 

66.0 

64.4 

62*1 

58.7 

10000.0 

65.4 

63*3 

60.7 

57.1 

12500.0 

64.7 

62*6 

59*7 

55.8 

16000.0 

64.3 

61.7 

59.0 

54^2 

20000.0 

63.7 

60  *6 

58*0 

52.9 

2ou00.0 

63 * 0 

59.6 

56.7 

50.4 

31500.0 

62.6 

58.7 

55.9 

49.1 

40000.0 

62.5 

58.3 

54*8 

49.2 

overall 

SPL  80.0 

78.6 

77.5 

75.8 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.24  pSl.  ATMOSPHERIC  PRESSURE  s PSI 

RESERVOIR  TEMPERATURE  = 1190.00  OEG.F>  CHAMBER  TEMPERATURE  = 106.00  DtG. 

RELATIVE  HUmIOITY  = 27.0  PERCENT 
A. mm a - 1 


RUN  NUMBER  61 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.087 
TEHPERATURE  RATIO  TR  = 2.915 
MACH  NUMBER  MJ  = 0.354 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.853 
JET  DENSITY  RATIO  DJ/Dq  = 0.350 
JET  VELOCITY  RATIO  VJ/AO  = 0.599 
JET  VELOCITY  VJ  = 698.3  FPS 


TR/TJ  = 1.022 
DR/DO  = 0.373 
DR/DJ  = 1.064 

MASS  FLOW  s 0.384  POUNqS  PER  SECOND 
THRUST  = 8*10  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUNe  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGL! 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52. 

200.0 

69.9 

70.0 

67.3 

65.5 

65.5 

63.3 

250.0 

71.8 

73.6 

71.7 

69.9 

68.8 

66.3 

315.2 

76.3 

75.9 

75.8 

73.3 

73.0 

69.5 

400.0 

78.6 

79.8 

77.1 

76.8 

75.0 

73.0 

500.0 

81.0 

80.8 

79*7 

78.0 

77.4 

75.0 

630.0 

80.2 

81.8 

81.9 

79.9 

79.5 

76.8 

800.0 

82.3 

83.7 

83.1 

81.2 

80.8 

78.8 

1000.0 

79.9 

82.2 

82*8 

81,7 

81.6 

79.9 

1250.0 

78.0 

81.5 

82*3 

81.8 

81.8 

80.3 

160-0.0 

74.9 

78.8 

80.3 

80.2 

81.3 

80.2 

2000.0 

72.2 

76.8 

7g.7 

79.2 

80.6 

79.8 

2500.0 

69.6 

74.5 

76.2 

77.6 

79.4 

79.2 

3150.0 

67.0 

72.3 

74.3 

76.2 

77,8 

78.6 

4000.0 

66 . 2 

71.1 

72.7 

74,6 

76.8 

77.5 

5000.0 

65.2 

69.9 

70.5 

72,5 

75.1 

76.5 

6300.0 

fa3. 9 

68.0 

6a»3 

70.6 

73.4 

75.2 

8000.0 

63.2 

66.8 

66*8 

69.3 

71.9 

73.8 

10000.0 

62.0 

64.7 

65*1 

67.6 

70.6 

72.8 

12500.0 

62.0 

64.4 

63.3 

66.4 

69,5 

71.7 

16000.0 

60.5 

63.4 

61.7 

65.2 

68.5 

70.9 

20000.0 

58.8 

61.8 

59.7 

03.7 

67.0 

69.7 

25Q00.0 

59.0 

61.2 

57.9 

62.4 

65.9 

68.9 

31500,0 

59.9 

60.7 

55.1 

60.3 

64,1 

67.2 

40000.0 

63.1 

61.7 

53*4 

58.7 

62.8 

66.2 

OVERALL 

SPL 

88.9 

90.8 

90.9 

90.2 

90.7 

89.9 

’ if 


1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ 

7 60.0 

8 67,5 

200.0 

61.9 

61.0 

250.0 

64.0 

63.7 

315.2 

66.7 

65.5 

400.0 

70.1 

68.3 

500.0 

72.2 

70.4 

630.0 

74.3 

72.5 

800.0 

76.2 

74.3 

1000.0 

77.4 

75.2 

1250.0 

77.8 

76.5 

1600.0 

78.2 

76.5 

2000.0 

78.1 

76.6 

2500.0 

77.5 

76.3 

3150.0 

77.3 

76.3 

4000.0 

76.6 

76.0 

5000.0 

76.2 

75.5 

6300.0 

75.2 

74.8 

6000.0 

74.3 

74.1 

10000.0 

73.6 

73.3 

12500.0 

72.8 

72.6 

16000.0 

71.9 

72.1 

20000.0 

71.0 

71.0 

25000.0 

70,4 

70.0 

31500.0 

68.9 

68  * 1 

40000.0 

68.3 

66.9 

OVERALL 

SPL  88.5 

87.4 

75.0 

10  82.5 

11  90 

61.0 

60.3 

60.8 

62*1 

62.2 

61.8 

65*2 

64.3 

63.7 

66*9 

66.0 

66.0 

69.7 

68*6 

68.1 

71.5 

70.6 

70.2 

73*9 

72.4 

71.7 

74.7 

73.4 

72.4 

75.5 

74.2 

73,8 

75*6 

74.3 

73.8 

75*8 

74.8 

74.1 

75.4 

74.3 

74.0 

75*4 

74.4 

74.1 

75.1 

73.8 

73.8 

7u«4 

73.3 

73.4 

73.4 

72.8 

72.6 

72.9 

72,1 

72.3 

7a*o 

71.6 

71.9 

7i  *6 

71.3 

71.1 

71.4 

70.8 

71.0 

7o»7 

69.8 

69. 8 

70.2 

69.0 

69.0 

68.7 

66.9 

67,6 

67*4 

65.0 

66.6 

86*5 

85,5 

85.2 

MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


61.8 

62.5 

64.6 

65.0 

67.7 

69.9 

71.3 

72.1 

73.5 

73.4 

73.7 

73.6 

73.7 

73.1 

72.9 

72.4 
72.0 

71.6 

71.2 

70.9 

69.6 

68.6 

66.3 

64.5 


84.8 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 


RESERVOIR  PRESSURE  = 1.23  pSl,  ATMOSPHERIC  PRESSURE  = 14.16  PSI 

RESERVOIR  TEMPERATURE  = 1(170.00  DEG.F»  CHAMBER  TEMPERATURE  = 60.00  OEG.F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 

gamma  = 1.345 

RUN  NUMBER  226 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 
PRESSURE  RATIO  PR  = 1.Q87 

TEMPERATURE  RATIO  TR  = 2.942  " - * * • 

MACH  NUMBER  MJ  = q.354 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.880 
JET  DENSITY  RATIO  DJ/Oo  = 0.347 
JET  VELOCITY  RATIO  VJ/AO  = 0.600 
JET  VELOCITY  Vj  = 670,8  FPS 

TR/TJ  = 1.022 
DR/DO  = 0.369 
OR/DJ  = 1.064 

MASS  FLOW  = 0.361  POUNoS  PER  SECOND 
THRUST  = 8.06  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

58.3 

61.8 

62.4 

61.2 

62.2 

59.8 

250.0 

62.8 

63.0 

62*5 

63.2 

63.0 

62*6 

315.2 

65.4 

65.3 

65.8 

66.3 

66.3 

65.5 

400.0 

67.5 

67.8 

67.5 

67.4 

67.1 

67.2 

500.0 

69.6 

68.9 

69*4 

69.0 

69.7 

68 » 4 

630.0 

72,0 

71.3 

71.2 

70.3 

70.8 

70.1 

800.0 

73.4 

73.2 

71.8 

71.2 

71.6 

70.5 

1000.0 

74.2 

73.0 

72.4 

72.5 

71.5 

70.2 

1250.0 

74.4 

73.6 

73.5 

72.9 

72.6 

71.5 

1600.0 

74.4  •• 

74.3 

73.1 

73.4 

• 73.2 

71.7 

2000.0 

74.0 

74.5 

73.9 

73.0 

72.6 

71.7 

2500.0 

73.7 

73.5 

73.1 

72.6 

72.6 

71.3 

3150.0 

73.5 

73.3 

73.1 

72.7 

72.2 

71.3 

4000.0 

72.8 

72.9 

72.5 

72.1 

72.0 

70.8 

5000.0 

72.0 

72.3 

72.5 

72.0 

72.1 

70.4 

6300.0 

71.6 

72.5 

71*8 

71.5 

71.8 

70.1 

8000.0 

71.0 

72.3 

70.5 

70.6 

70.9 

69.6 

10000.0 

71.4 

71.8 

70»1 

70.1 

70.5 

69.2 

12500.0 

71.4 

70.5 

70.2 

70.1 

70.2 

69.0 

16000.0 

70.3 

70.4 

69.2 

69.3 

69.7 

68.3 

20000.0 

69.2 

70.5 

69.5 

69.1 

69.0 

68.0 

25000.0 

69.4 

69.1 

69*0 

68.5 

68.5 

67.6 

31500.0 

70,0 

69.6 

68*9 

68.3 

68 . 3 

67.9 

40000.0 

69.6 

70.0 

69.3 

68 . 6 

67.8 

68 . 6 

OVERALL 

SPL 

85.4 

85.4 

84.8 

84.4 

84.4 

83.3 

1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  AN6LE 

NO.  ANGLE 

HZ  16 

127.5 

17  135*0 

18  1^2.5 

19  150.0 

20C.O 

59,6 

61.4 

62.5 

62.9 

250.0 

64.3 

63*8 

63.0 

64.1 

315.2 

65 . 8 

65*1 

65.7 

65.6 

400.0 

66.2 

67.0 

67*2 

67.4 

500.0 

67.5 

67.5 

67.8 

67.7 

630.0 

69.9 

69.7 

68.7 

68.0 

800.0 

70.8 

70.6 

69*2 

>8.7 

1000.0 

70.7 

70.2 

69.7 

68.7 

1250.0 

71.2 

71.2 

69*8 

68.6 

1600.0 

70.6 

70.5 

69*2 

68.1 

2CQ0.0 

71.4 

70.8 

69*6 

67.6 

2500.0 

71.5 

70.7 

68*8 

67.0 

3150.0 

70.8 

70.7 

69*0 

66.6 

4000.0 

70.5 

70.7 

68*8 

66*2 

5000.0 

70.2 

69*8 

68.1 

65.3 

6300.0 

70,0 

69.3 

67.5 

64.8 

8000.0 

69.0 

68.2 

66*3 

63.6 

10000.0 

68.6 

67.3 

64*9 

62.5 

12500.0 

68.0 

66*5 

64*1 

61.3 

16000.0 

67.4 

65.7 

63.0 

59;9 

20000.0 

67.3 

64.6 

61.7 

58.4 

25000.0 

65.9 

63  >6 

60*9 

56.7 

31500.0 

65.4 

62*9 

60*0 

55.5 

40000.0 

65*3 

62.8 

59.1 

54.6 

OVERALL 

SPL 

82.8 

82.2 

80.9 

79.5 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.71  pSl»  ATMOSPHERIC  PRESSURE  = 14.22  FSI 

RESERVOIR  TEMPERATURE  = 1200.00  OeG.F*  CHAMBER  TEMPERATURE  = 106.00  OEG.F 

RELATIVE  HUMIDITY  = 28.0  PERCENT 

gamma  = 1.345 

RUN  NUMBER  62 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = I.l20 
TEMPERATURE  RATIO  TR  = 2.933 
MACH  NUMBER  MJ  = 0.414 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.849 
JET  DENSITY  RATIO  DJ/Oo  = 0.351 
JET  VELOCITY  RATIO  VJ/AO  = 0.699 
JET  VELOCITY  Vj  s 814.7  FPS 

TR/TJ  = 1.030 
DR/00  = 0.382 
OR/DJ  = 1.088 

MASS  FLOW  = 0.449  POUNDS  PER  SECOND 
THRUST  s 11.04  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52*5 

200.0 

74.8 

73.8 

7i»4 

68.7 

69.0 

66*6 

250.0 

77.1 

76.8 

76*1 

73.5 

71.8 

69.4 

315.2 

81.7 

80.1 

79*8 

76.8 

75.0 

72*6 

400.0 

63.9 

84.1 

81.3 

79.6 

77.6 

76.0 

500.0 

87  4 

85.0 

84*2 

62. 0 

80.4 

77.7 

630.0 

85.6 

86*6 

86*7 

83.8 

82.4 

79.6 

800.0 

88.9 

89.6 

8g»5 

86.5 

84.4 

81.4 

1000.0 

86.7 

88.8 

88*9 

87.3 

85-8 

83.0 

1250.0 

65.4 

88.4 

88.5 

87.2 

86.2 

83*4 

1600.0 

81.3 

85.2 

86*2 

86.1 

35.8 

83.5 

2000.0 

78.5 

83.2 

84  *4 

85.1 

85.4 

83.6 

2500.0 

75.5 

80.5 

81.7 

83.3 

84.4 

83.3 

3150.0 

72.7 

78.3 

79.7 

81.7 

83.4 

83*0 

4000.0 

71 » 1 

76.5 

77.9 

80.2 

82.5 

81.9 

5000.0 

70.0 

74.6 

76.0 

78.1 

81.1 

81.2 

6300.0 

68.4 

72.5 

73.8 

76.3 

79.6 

80.0 

8000.0 

68.2 

70.8 

72.5 

74.6 

78. H 

78.9 

10000.0 

63.0 

68.7 

7o»8 

73.0 

76.7 

77 . 5 

12500.0 

66 . 8 

67.8 

69.3 

71.5 

75.5 

76.5 

16000.0 

64.7 

67.1 

67*7 

70.3 

74.2 

75.5 

20000.0 

61.0 

65.3 

65*9 

68.7 

72.6 

74.1 

25000.0 

59.3 

64.7 

65.O 

67.4 

71.5 

73*4 

31500.0 

58.3 

64.1 

62.7 

65.0 

70.0 

71.8 

40000.0 

58.7 

65.3 

60*8 

63.4 

69.1 

71*6 

OVERALL 

SPL 

95.2 

96.5 

96.4 

95.4 

95.2 

93.7 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

NO,  ANGLE 

NO,  ANGLE 

NO.  ANSI 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97 

200.0 

64.6 

63.5 

63*7 

63.4 

62,9 

63.8 

250.0 

67.0 

66*2 

64*2 

64.7 

64.7 

64.4 

315.2 

70.3 

68.7 

67.3 

67.4 

66.7 

67.5 

400.0 

72.5 

71.5 

69.7 

69.0 

68.8 

67.7 

500.0 

74.8 

73.6 

72.3 

71.4 

70.6 

70.4 

630.0 

76.7 

75.8 

74.4 

73.7 

73.2 

72.8 

800.0 

78.9 

78.3 

76.3 

75.5 

74.9 

74.5 

10C0.0 

80.3 

79.6 

77.7 

77.1 

75.8 

75.4 

1250.0 

80.9 

80.5 

79.2 

78.4 

77.4 

76.9 

1600.0 

81.5 

81.2 

79.7 

76*6 

77.7 

77.0 

2000.0 

61.9 

81.4 

80*2 

79.3 

78.3 

77.3 

2500.0 

81.6 

81.2 

80*1 

79.2 

78.1 

77.3 

3150.0 

61.5 

81*4 

80-1 

79.4 

78.5 

77.7 

4000.0 

60.8 

81.0 

80  1 

78.9 

78.1 

77.5 

5000.0 

80.7 

80.6 

79.5 

78.4 

77.7 

77.4 

6300.0 

79.8 

80.0 

78.7 

77.7 

77.1 

76.9 

8000.0 

79.3 

79.2 

78.0 

77.0 

76.7 

76.6 

10000.0 

78.5 

78.4 

77.1 

75.9 

76.2 

76.2 

12500.0 

77.9 

77.7 

76.8 

75.6 

75.3 

75.9 

16000.0 

77.0 

77.2 

76.5 

74.8 

75.0 

75.4 

20000.0 

75.9 

75.9 

75.3 

73.6 

73.8 

74.1 

25000.0 

75,4 

75.0 

74.8 

72.7 

73.0 

73-.  0 

31500.0 

74fl 

73.4 

73.4 

70.8 

71.2 

71.1 

40000.0 

73. e 

72  * 6 

72.2 

69.1 

70.2 

69.5 

OVERALL 

SPL 

92.4 

92.1 

90.9 

89.8 

89.2 

88.8 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  N02ZLE 

RESERVOIR  PRESSURE  = 1.70  pSl#  ATMOSPHERIC  PRESSURE  = 14.1a  PSI 

RESERVOIR  TEMPERATURE  = 1078.00  DEG.F»  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 
GAMMA  = 1.345 

RUN  NUMBER  227 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.120 
TEMPERATURE  RATIO  TR  = 2.958 
MACH  NUMBER  MJ  = 0.413 

JET  STATIC- TEMPERATURE  RATIO  TJ/TO  = 2.873 
JET  DENSITY  RATIO  DJ/Dfl  = 0.348 
JET  VELOCITY  RATIO  VJ/AO  = 0.701 
JET  VELOCITY  Vj  = 783.1  FPS 

TR/TJ  = 1.029 
OR/DO  s 0.379 
DR/OJ  = 1.088 

MASS  FLOW  = 0.446  POUNqS  PER  SECOND 
THRUST  = 11,01  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  angle  no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

62.0 

64.3 

64*5 

64.1 

65.7 

62.5 

250.0 

65.6 

64.5 

65*8 

64.7 

66.3 

65.9 

315.2 

67.4 

67.2 

68.6 

68.5 

69.0 

68.7 

400.0 

69.8 

69.3 

70*7 

70.1 

70.3 

69.2 

500.0 

72.9 

72.0 

72.7 

72.4 

71.3 

70.9 

630.0 

75.3 

74.6 

74.5 

74.4 

74.0 

73.1 

800.0 

77.1 

76.5 

75*6 

74.6 

75.1 

74,5 

1000.0 

78.6 

77.3 

...  76.2 

76.4 

75.8 

74.5 

1250.0 

79.7 

78.3 

77.6 

77.3 

77.0 

75.9 

1600.0 

79.8 

78*8 

77*5 

77.4 

77.2 

76.1 

2000.0 

79.7 

79.4 

78*2 

78.3 

77.5 

76.4 

2500,0 

79.3 

78.8 

78*1 

77.8 

77.2 

76.2 

3150.0 

79.2 

78.6 

77.6 

77.8 

77.3 

76.2 

4000.0 

78.9 

78.3 

77.7 

77.4 

76.9 

75.7 

5000.0 

78.4 

78.0 

77.6 

76.7 

76.6 

75.5 

6300.0 

77.7 

77.8 

76.8 

76.4 

76.6 

75.2 

3000.0 

77,2 

77.7 

75*6 

75.6 

75.4 

74.5 

10000.0 

77.0 

77.3 

75.3 

75.0 

75.0 

74.3 

12500.0 

77.0 

75.7 

74.9 

74.7 

74.5 

73.5 

16000.0 

75.3 

75.2 

73*5 

74.4 

74.2 

73.1 

20000.0 

73.1 

75.3 

73*9 

73.8 

73.7 

72.6 

25000.0 

74.4 

74.0 

73.4 

73.4 

73.4 

72.4 

31500.0 

74.6 

74.4 

73.5 

73.6 

73.4 

72.5 

40000.0 

74.2 

74.6 

73.7 

74.3 

73.1 

73.3 

OVERALL 

SPL 

90,6 

90.1 

89*2 

89,0 

88.7 

87.7 
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i/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135*0 

18  l*+2.5 

19  150.0 

200.0 

61.9 

63.7 

63-8 

64.9 

250.0 

66.4 

66.5 

65.7 

65.8 

315.2 

68.3 

67.9 

67*0 

67.5 

400.0 

69.2 

70.4 

69*0 

68.7 

500.0 

70.8 

70.1 

70.7 

69.4 

630.0 

73.1 

72.6 

7i . 6 

70.7 

800 .0 

74.1 

74.0 

72*6 

71.3 

1000.0 

74.4 

74.2 

75*8 

72.2 

1250.0 

75.4 

74.9 

74.2 

72.2 

1600.0 

75.6 

74.6 

73.5 

72.1 

2000.0 

76.0 

75.6 

74.0 

72.1 

2500,0 

75,9 

75.2 

73.9 

71.6 

3150.0 

76.1 

75.6 

WO 

71*6 

4000.0 

75.7 

75.7 

73.7 

70.9 

5000.0 

75.1 

74.6 

73*1 

70.2 

6300.0 

74.8 

74.2 

72.7 

70.0 

8000,0 

73.8 

73.2 

71.3 

68.8 

10000.0 

72.9 

72.0 

70.1 

68.0 

12500.0 

72.1 

71.6 

69.1 

66 , 8 

16000.0 

71.3 

70.6 

68*2 

65.3 

20000.0 

70.8 

69.7 

67.1 

64.0 

25000.0 

69*8 

68.3 

66*4 

62*6 

31500.0 

69.3 

68.4 

65.8 

61,6 

40000.0 

69.2 

68.4 

65*2 

60.6 

OVERALL 

SPL 

87.1 

86.6 

85.2 

83.2 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.26  pSl»  ATMOSPHERIC  PRESSURE  s 14.22  PSI 

RESERVOIR  TEMPERATURE  s 1225.00  OEG.F*  CHAMBER  TEMPERATURE  = 104.00  DEG.F 

RELATIVE  HUMIDITY  = 27.0  PERCENT 
GAMMA  = 1.345 

RUN  NUMBER  63 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 1.159 
TEMPERATURE  RATIO  TR  = 2.988 
MACH  NUMBER  MJ  = 0.473 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  s 2.877 
JET  DENSITY  RATIO  UJ/Do  = C.348 
JET  VELOCITY  RATIO  VJ/aO’ = 0‘.802 
JET  VELOCITY  Vj  = 933.5  FPS 

TR/TJ  = 1.039 
DR/DO  = 0.388 
DR/DJ  = 1.116 

MASS  FLOW  = 0.510  POUNDS  PER  SECOND 
THRUST  s 14.41  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUNji  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGl 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52, 

200.0 

77.2 

76. 

74.2 

72.0 

70.7 

68.9 

250.0 

79.6 

79.  c 

79*4 

75.9 

74.2 

72.1 

315.2 

84.1 

82.3 

83*1 

79.2 

77.2 

74.3 

400.0 

86.7 

86.9 

84*9 

82.6 

79.9 

77.0 

500.0 

89.8 

88.1 

87.4 

85.5 

82.2 

79.2 

630.0 

87.8 

89.9 

9u«3 

87.8 

84.1 

81.3 

800.0 

91.5 

92.8 

92.0 

90.1 

86.2 

83.6 

1000.0 

89.9 

92.2 

93*6 

91.5 

87.9 

85.5 

1250.0 

89.7 

92.8 

94.0 

92.0 

89.0 

86.3 

1600.0 

86.7 

90.2 

91.9 

90.5 

88.9 

86.8 

2000.0 

83.2 

87.6 

90.2 

89.8 

88.8 

86.6 

2500.0 

79.7 

84.5 

87.2 

87.6 

87.8 

86.2 

3150.0 

76.5 

82.0 

86.3 

86.0 

86,9 

86.2 

4000.0 

75.3 

80.2 

83.7 

84.6 

86.0 

85.5 

5000.0 

73.6 

78.3 

81.3 

82.5 

85.0 

84.8 

6300.0 

71.7 

76.1 

79.5 

80.7 

83.7 

83.6 

8000.0 

70.6 

74.4 

77.7 

79.4 

82.5 

82.6 

10000.0 

72.7 

72.4 

75.4 

77.6 

81.3 

81.8 

12500.0 

69.0 

71.0 

74.4 

76,2 

79.9 

80.4 

16000.0 

67,1 

70.2 

73.2 

74,8 

78.7 

79.5 

20000.0 

63.5 

67.9 

71.7 

73.2 

77.1 

78.1 

25000.0 

61.7 

67.0 

70.7 

72.1 

76.2 

77.5 

31500.0 

-8.7 

65.9 

68*5 

70.0 

74.4 

76.0 

40000.0 

-7.6 

66.6 

66*6 

68.4 

73.7 

75.7 

OVERALL 

SPL 

98.2 

100.1 

101.0 

99.6 

98.2 

96.7 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

66.1 

65.3 

65*5 

65.9 

65.2 

65.9 

250.0 

69.4 

68.0 

66*2 

67.2 

66.9 

66.7 

315.2 

71.2 

69.8 

68*8 

69.4 

68.1 

68.9 

400.0 

73.8 

72.7 

71.7 

71.0 

70.4 

69.6 

500.0 

75.7 

74.8 

74.4 

73.5 

72.7 

72.6 

630.0 

78.1 

77.5 

76.5 

75.4 

74.7 

74.7 

SOO.O 

80.1 

80.2 

78*2 

77 1 6 

76.5 

76.7 

1000.0 

81.6 

81.9 

80*4 

79.3 

78.2 

78.1 

1250.0 

83.0 

83.4 

81.8 

80 .6 

80.0 

79.9 

1600.0 

83.6 

83.7 

82*5 

81.3 

80.2 

80.1 

2000.0 

84.2 

84.4 

83*1 

82.1 

80.6 

80.5 

2500.0 

84.1 

84.4 

83*5 

82.0 

81.0 

80.8 

3150.0 

84.3 

84.8 

83*4 

82.8 

81.4 

81.4 

4000.0 

84.2 

84.6 

83*4 

82.5 

81.1 

81.0 

5000.0 

84.0 

84.5 

83*1 

82.3 

80.8 

80.9 

6300.0 

83.5 

83.7 

82.3 

81.8 

80.4 

80*6 

8000.0 

82.9 

83.0 

81.8 

81.2 

80.1 

80.2 

10000.0 

82.9 

82.0 

81.0 

80.8 

79.5 

79.6 

12500.0 

81.6 

81.4 

80.5 

80.2 

78.9 

79.1 

16000.0 

80.9 

80 . 6 

80*1 

79.4 

78.5 

78.5 

20003.0 

79.7 

79.0 

79.0 

78.3 

77.2 

77.0 

25000.0 

79.1 

77.9 

7e»2 

77.4 

76.6 

76.0 

31500.0 

77.6 

75.9 

76*7 

75.6 

75.0 

73.8 

40000.0 

77.4 

74.8 

75.4 

74.2 

74.5 

72.2 

OVERALL 

SPL 

95,2 

95.2 

94.1 

93.3 

92.1 

92.0 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 


RESERVOIR  PRESSURE  = 2.23  P^I*  ATMOSPHERIC  PRESSURE  = 14.02  PSI 

RESERVOIR  TEMPERATURE  = 1082.00  DEG.F*  CHAMBER  TEMPERATURE  = 59.00  DEG.F 

RELATIVE  HUMIDITY  = 44.0  PERCENT 
G&MMA  3 1.345 


RUN  NUMBER  165 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.159 
TEMPERATURE  RATIO  TR  = 2.971 
MACH  NUMBER  MJ  = 0.473 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.861 
JET  DENSITY  RATIO  OJ/Dq  = 0.350 
JET  VELOCITY  RATIO  VJ/AO  = 0.800 
JET  VELOCITY  VJ  = 893.3  FPS 

TR/TJ  = 1.039 
DR/DO  = 0.390 
DR/OJ  = 1.116 

MASS  FLOW  = 0.51 2 POUNqS  PER  SECOND 
THRUST  = 14.42  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


OCTAVE  MICRO  MICRO  MCJO  MICRO  MICRO  MICRO 

-r  rPk  Tph  it  s-  SK  5-  SK  S-  as 


200.0 

65.0 

66.3 

250.0 

67.0 

67.6 

315.2 

69.3 

70.0 

400.0 

71.9 

72.1 

500.0 

75.2 

74.4 

630.0 

77.7 

76.7 

800.0 

79.8 

78.8 

1QOO.O 

81.5 

79.7 

1250.0 

82.6 

80.7 

1600.0 

82 . 8 

81.2 

2000.0 

83.1 

81*9 

2500.0 

82.5 

81.5 

3150.0 

83.0 

81.7 

4000*0 

82.6 

81*5 

5000.0 

81.8 

81*1 

6300.0 

81.0 

81*0 

8000.0 

80.6 

81.1 

10000.0 

80.6 

80.7 

12500.0 

80.2 

79.1 

16000.0 

78.9 

78*4 

20000.0 

76.9 

78-8 

25000.0 

77.0 

78.0 

31500.0 

-.5.9 

78.1 

40000.0 

75.8 

78.1 

66*6 

66.3 

66.1 

66*8 

66.8 

68.0 

70.0 

70.1 

70 . 3 

7l»6 

71.8 

72.0 

74*3 

74.3 

73.9 

76*2 

75.7 

75.7 

77*6 

76.9 

76.9 

78*6 

78*1 

78.1 

80*4 

79.7 

79.4 

80»5 

79.8 

79.9 

81*0 

80.1 

80.1 

80*8 

80.1 

80 . 1 

81*1 

80.2 

80.1 

80.9 

80.0 

80.0 

80*8 

79.5 

79.7 

80.4 

79.0 

79.6 

79.0 

78.5 

78.7 

7g.3 

77.9 

78.0 

78*4 

77.5 

77.7 

76*9 

76.8 

77.1 

77*0 

76.1 

76.4 

76.9 

75.8 

76.2 

76*5 

75.3 

75.7 

76.3 

75.4 

75.0 

64.1 

68.2 

70.8 

71.8 

73.6 

75.5 

76.7 

76.9 

78.3 

78.6 

79.1 

79.3 

79.2 

78.9 
78.5 

78.4 

77.5 

76.8 

76.3 

75.7 

75.0 

75.0 

74.7 

75.0 


OVERALL 

SPL  93.8  93.1  92*1 


91.3 


91.4 


90.4 


1 

4 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE 

CENTER 

FREQ. 


HZ 


MICRO  MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE  PHONE 

NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 
16  127.5  17  135*0  IS  192.5  19  150.0 


200.0 

63.6 

64.5 

64.9 

65*8 

250.0 

68. 3 

67.7 

67*2 

66.8 

315.2 

70.4 

69*6 

67.7 

68.7 

400.0 

71.6 

70.7 

70*4 

70.5 

500.0 

72.7 

72.3 

71.6 

70.9 

630.0 

75.8 

74.8 

72.5 

72.1 

SOO.O 

76.4 

75.2 

74*1 

73.0 

1000.0 

77.0 

75.8 

75*2 

74.1 

1250.0 

78.1 

77.1 

75*8 

74.1 

1600.0 

78.6 

77.1 

7g.6 

74.2 

2000.0 

79.2 

78.0 

76*4 

74.2 

2500.0 

79.3 

78.1 

76.3 

74.0 

3150.0 

79.1 

78.0 

76*4 

73.9 

4000.0 

79.1 

77.6 

76*3 

73.4 

5000.0 

78.8 

76.9 

75*7 

72*5 

6300.0 

78.3 

76.5 

75*2 

72.1 

8000.0 

77.6 

75.9 

74*3 

71,0 

10000.0 

76.9 

74.7 

73*2 

69.9 

12500.0 

76.1 

74.0 

72.0 

69.0 

16000.0 

75.3 

73.1 

7l.3 

67  »5 

20000.0 

74.5 

71.9 

69*9 

65.9 

25000.0 

74.0 

71.3 

69*5 

64.9 

31500.0 

73.3 

70.5 

6a»6 

63  0 5 

40000.0 

72.8 

70.3 

67.6 

62*2 

OVERALL 

SPL 

90.3 

88*8 

87*3 

85.2 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  s 2.92  pSl»  ATMOSPHERIC  PRESSURE  = 14.22  PS! 
RESERVOIR  TEMPERATURE  = 1236.00  OEG.F*  CHAMBER  TEMPERATURE  = 105.00  DEG.F 

RELATIVE  HUmIOITY  = 27.0  PERCENT 

Gamma  s 1.345 

RUN  NUMBER  64 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = I.2O5 
TEMPERATURE  RATIO  TR  = 3.002 
MACH  NUMBER  MJ  s 0.533 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  = 2.861 
JET  DENSITY  RATIO  OJ/Oo  = 0.349 
JET  VELOCITY  RATIO  VJ/aO  s 0.902 
JET  VELOCITY  VJ  s 1051.2  FPS 

TR/TU  = 1.049 
DR/00  = 0.402 
OR/DJ  = 1.149 

MASS  FLOW  = 0.577  POUNDS  PER  SECOND 
THRUST  = 18.34  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  1 

15.0 

2 22 

200.0 

79.7 

79.3 

250.0 

81.0 

81*8 

315.2 

86.7 

84.9 

400.0 

88.9 

89.6 

500.0 

92.1 

90.8 

630.0 

90.5 

92.5 

800.0 

94.5 

95.7 

1000.0 

93.2 

95.5 

1250.0 

93.7 

96.7 

1600.0 

92.4 

94.8 

2000.0 

89.6 

93.0 

2500.0 

85.4 

89.6 

3150.0 

81.5 

87.0 

4000.0 

79.1 

84.9 

5000.0 

76.8 

82.6 

6300.0 

74,3 

80.5 

8000.0 

72.8 

78.9 

10000.0 

70.7 

76.8 

12500.0 

70.5 

75.5 

16000.0 

68.8 

74.5 

20000.0 

65.7 

7?,.  7 

25000.0 

74.2 

71.4 

31500.0 

62.3 

69.6 

40000.0 

"7,6 

69.1 

OVERALL 

SPL  101.7 

103.7 

30.0 

4 37.5 

5 45 1 

77.2 

74.3 

74.5 

81  *6 

78.8 

77.2 

85*3 

81.7 

80.5 

87.1 

85.2 

83 , 8 

90.1 

88.3 

86.6 

92.7 

90.5 

89.3 

95.3 

93.0 

91.6 

97.1 

95.2 

93.7 

98*2 

96.1 

95.0 

96*6 

95.3 

94.8 

94.6 

94.3 

94.3 

91.5 

92.2 

93.2 

89*4 

90.5 

92.1 

87*4 

88.8 

90,9 

85*1 

86*6 

89.7 

82.9 

84.9 

88 . 1 

8l»3 

83.4 

86 . 5 

79*6 

81.8 

84.9 

78.0 

80.4 

83.5 

76.5 

78.9 

81,9 

74.9 

77.0 

79.9 

73*6 

75.5 

78.7 

71.5 

73.0 

76.3 

Cg.4 

71,4 

74.5 

IO4.8 

103. 6 

103,5 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


71.4 

74.1 

78.0 

81.3 

83.8 

86.4 

86.6 

90.6 

91.8 

92.6 
92.3 

92.0 

91.9 

91.1 

90.5 

89.2 

88.0 

86.7 

85.6 

84.3 

82.7 
61.6 
79.6 

78.4 


102.2 
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1/3  OCTAVE  SOUNq  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 


HZ 

7 60.0 

8 67 

200.0 

68.5 

67.0 

250.0 

70.5 

69.4 

315.2 

73.4 

72.7 

400.0 

75.8 

75.0 

500.0 

77.8 

77.3 

630.0 

79.8 

79.8 

8Q0.0 

82.2 

82.1 

1000.0 

84.0 

83.8 

1250.0 

85.7 

85*6 

1600.0 

86.3 

86.4 

2000.0 

87.0 

87.5 

2500.0 

86.9 

87.7 

3150.0 

87.5 

67.8 

4000.0 

87.3 

87.9 

5000.0 

d7.3 

87.9 

6300.0 

86.6 

87.2 

8000.0 

66.1 

86.8 

10000.0 

85.4 

86.2 

12500.0 

84.7 

85.5 

16000.0 

83.7 

84.8 

20000.0 

82.5 

83.3 

25000.0 

ei.7 

82.2 

31500.0 

80.3 

80.2 

40000.0 

79.8 

79c  0 

OVERALL 

SPL 

98.0 

98.5 

75.0 

10  82.5 

11  90 

67  »4 

67.0 

66.7 

69.0 

68.7 

68.7 

71.0 

71.3 

70.4 

73.5 

73.0 

72.9 

76*1 

75.0 

74.4 

78*2 

77.0 

76.6 

80*4 

79.0 

78.7 

82.7 

61.2 

80.2 

84.2 

82.9 

82.2 

84.7 

83.7 

82.8 

85*9 

84.6 

63.6 

86*0 

85.0 

83.6 

86.3 

85.6 

84.2 

86*6 

85.5 

84.0 

86*3 

85.6 

84.0 

85*5 

85.2 

83. 8 

85.0 

84.7 

83.3 

84*1 

84.2 

82.7 

83*5 

83.6 

82.1 

83*0 

82.7 

81.6 

81.9 

81.4 

80,6 

81.1 

80.5 

79.8 

7g.4 

78.5 

78.4 

77.9 

77.1 

77.8 

96*9 

96.2 

95.0 

MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


67.6 
68.5 

71.0 

71.9 
74.4 

76.3 

78.2 

79.9 
81*8 

82.4 

83.2 

83.2 

83.8 

83.7 

83.9 

83.5 

83.0 

82.8 

82.3 

81.5 
80.2 

79.0 

76.9 
75.2 


94.7 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 


RESERVOIR  PRESSURE  = 2.87  pSl,  ATMOSPHERIC  PRESSURE  = 14.02  PSi 

RESERVOIR  TEMPERATURE  = ilOO.OO  OEG.F#  CHAMBER  TEMPERATURE  = 58.00  DEG.F 

RELATIVE  HUMIDITY  = 4fl,o  PERCENT 

Gamma  = 1.345 
RUN  NUMBER  166 

MICROPHONES  ARE  TWELVE  F££T  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = I.2O5 
TEMPERATURE  RATIO  TR  = 3.012 
MACH  NUMBER  MJ  = 0.533 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.871 
JET  DENSITY  RATIO  OJ/Oo  = 0.348 
JET  VELOCITY  RATIO  VJ/A0  = 0.902 
JET  VELOCITY  Vj  = 1006.8  FPS 


TR/TJ  s 1.049 
DR/DO  = 0.400 
OR/DJ  = 1.149 

MASS  FLOW  = 0.575  POUNDS  PER  SECOND 
THRUST  S 18.28  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90*0 

12  97.5 

13  105.0 

14  112,5 

15  120.0 

200.0 

66.5 

68.1 

69*0 

68.2 

66.9 

66.1 

250.0 

69.6 

69.0 

68*8 

68.5 

70.1 

69.7 

315.2 

71.4 

71.4 

7l*6 

72.1 

73.3 

72.2 

400.0 

74.2 

73.8 

73.8 

73.6 

74.6 

73.5 

500.0 

77.2 

76.5 

76*6 

76.5 

76.6 

75.4 

630.0 

79.5 

78.7 

78*6 

78.2 

78.2 

78.1 

800.0 

82.0 

81.2 

80*2 

79.3 

79.8 

79.3 

1000.0 

83.7 

81.9 

81*0 

80.8 

80.1 

79.6 

1250.0 

85.6 

83.3 

63*2 

82.4 

82.1 

80.9 

1600.0 

85.9 

84*1 

83*4 

82.6 

82.6 

81. 5 

2000.0 

86.4 

85.2 

84*1 

83.6 

83.0 

82*2 

2500.0 

86.0 

85.0 

84*1 

83.7 

83.4 

82.4 

3150.0 

86.7 

85.3 

84*4 

84.0 

83.5 

82.3 

4000.0 

86.4 

85*1 

84.5 

83.9 

83.5 

82.1 

5000.0 

85.7 

84.7 

84.4 

83.4 

83.3 

81.7 

6300.0 

85.3 

85.0 

84*0 

83.1 

83.2 

81.7 

8000.0 

85.0 

84.9 

82.5 

82.5 

82.3 

80.8 

10000.0 

84.8 

84.4 

81.9 

81.8 

81.8 

80.2 

12500.0 

84.6 

82.8 

82.0 

81.3 

81.6 

79.6 

16000.0 

83.4 

82.2 

80*6 

60.8 

80.9 

79.0 

20000.0 

81.7 

82.5 

80.7 

80.3 

80.3 

78.3 

25000.0 

81.7 

81.5 

80.5 

79.9 

80.0 

78.2 

31500.0 

81.5 

81.6 

80»  1 

79.2 

79.6 

78.0 

40000.0 

80  • 5 

81.6 

79*9 

79.1 

78.7 

78.2 

OVERALL 

SPL 

97.4 

96.4 

95*4 

94.9 

94.7 

93.5 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE 

CENTER 

FREQ. 


HZ 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE 

NO,  ANGLE  NO.  ANGLE  NO*  ANGLE 
16  127.5  17  135*0  18  142.5 


200.0 

65.3 

250.0 

69.9 

315.2 

72.2 

400.0 

73.0 

500.0 

75.3 

630.0 

78.1 

8 00.0 

78.9 

1000.0 

79,4 

1250.0 

80.8 

1600.0 

81.0 

2000.0 

81.9 

2500.0 

82.1 

3150.0 

82,3 

4000.0 

82,3 

5000.0 

82.2 

6300.0 

81.8 

8000.0 

81.0 

10000.0 

80.3 

12500.0 

79.3 

16000.0 

78.7 

20000.0 

77.7 

25000.0 

77.4 

31500.0 

76.7 

40000.0 

76.2 

65.9 

66.5 

69.5 

69*3 

71.6 

70.3 

72.3 

7l  *8 

74.4 

73-8 

76.7 

74*9 

77.5 

76*6 

78.2 

77.5 

79.8 

78*5 

79.9 

78*7 

81.0 

79*4 

81.2 

79.2 

81.3 

79*4 

81.3 

79.5 

80.7 

78.8 

80.4 

78*6 

80.0 

77.2 

78.8 

76*2 

78.0 

74.9 

77.1 

74.0 

75.9 

73*0 

75.4 

72.4 

74.7 

71.5 

74.4 

70.5 

OVERALL 

SPL  93.3  92,1  90.2 


MICRO 
PHONE 
NO.  ANGLE 
19  150.0 


68.1 

69.2 
70.4 

72.2 

73.3 

73.7 

74.8 

76.3 

76.8 
77.0 

77.3 

77.8 

77.6 

77.4 

76.6 
76*6 

75.7 

74.5 

73.6 

72.2 

70.8 

69.7 
68.4 

67.2 


88.5 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 5.05  pSl*  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1290.00  DEG.F.  CHAMBER  TEMPERATURE  = 103.00  DEG.F 

RELATIVE  HUMIDITY  = 24.0  PERCENT 
GAMMA  = 1.340 

RUN  NUMBER  65 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.355 
TEMPERATURE  RATIO  TR  = 3.108 
MACH  NUMBER  MJ  = 0.687 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.878 
JET  DENSITY  RATIO  DJ/Do  = 0.348 
JET  VELOCITY  RATIO  VU/AO  = 1.165 
JET  VELOCITY  VJ  = 1354.8  FPS 

TR/TJ  = l.oao 
DR/00  = 0.436 
DR/OJ  = 1.255 

MASS  FLOW  = 0.741  POUNDS  PER  SECOND 
THRUST  = 30.39  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30-0 

4 37.5 

5 45*0 

6 52.5 

200.0 

83 . 8 

84.2 

80>1 

78.1 

77.1 

74.5 

250.0 

87.0 

87.9 

86*  1 

63.4 

81.9 

78.6 

315.2 

92.2 

90.0 

90*1 

86.8 

84.8 

81*3 

400.0 

94.4 

94.8 

92.5 

89.9 

88.3 

85.3 

500.0 

98.1 

96.4 

95*6 

93.0 

91.0 

87.3 

630.0 

96.2 

98.3 

98*9 

96.0 

94.0 

90.4 

BOO.O 

100.1 

101*6 

101.2 

98.9 

97.0 

93.7 

1000.0 

99.4 

101.9 

103*0 

101.3 

99.7 

96.1 

1250.0 

100.6 

103.2 

105*0 

103.5 

101.9 

98.1 

1600.0 

101.0 

103.6 

105*3 

103.9 

103.0 

99.4 

2000.0 

101.1 

103.9 

105*5 

104.2 

103.5 

99.9 

2500.0 

100.0 

102.7 

103*8 

102.6 

102.2 

99.6 

3150.0 

97.6 

100.1 

101*4 

100.5 

101.0 

99.6 

4000.0 

93.8 

97.2 

98*9 

98.5 

100.0 

98.9 

5000.0 

90.0 

94.2 

96*3 

96.3 

98.6 

98.2 

6300.0 

87.0 

91.2 

93*8 

94.4 

97.1 

97.3 

8000.0 

84,6 

89.3 

92*0 

92.7 

95.8 

96.4 

10000.0 

82.6 

87.0 

89*9 

91.0 

94.3 

95.1 

12500.0 

80.9 

85.3 

88*0 

89.4 

92.9 

94.0 

16000.0 

79.1 

83.9 

86*1 

67.8 

91.5 

92.7 

20000.0 

75.9 

81.6 

83*9 

85.7 

89.6 

91.0 

25000.0 

73.9 

80.2 

82.6 

84.0 

88.0 

89*6 

31500.0 

71.5 

78.3 

80.1 

81.1 

85.5 

87.2 

40000.0 

2.4 

78.0 

77*8 

79.3 

83.3 

85.4 

overall 

'■"l  109.6 

111.9 

113*1 

111*8 

1 1 1 . 5 

109.4 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

72.4 

72.3 

72*4 

71.3 

71.0 

72.1 

250.0 

76.3 

74.4 

74*0 

73.0 

73,5 

73.4 

315.2 

78.9 

77.0 

76*2 

75.8 

75.3 

75.3 

400.0 

82.4 

79.8 

78*6 

77.9 

77.0 

76.7 

500.0 

85.0 

81.8 

80.5 

80.0 

79.3 

79.0 

630*0 

87.4 

84.6 

83*0 

82.2 

81.5 

81.0 

800.0 

9C.2 

87.0 

85*1 

83.7 

83.7 

83.3 

1000.0 

92.3 

89.6 

88*0 

86.2 

85.5 

84.8 

1250.0 

94.3 

91*8 

89*9 

88.3 

87.6 

86*8 

1600.0 

95.9 

93.0 

9l  .0 

89.5 

88.6 

87.7 

2000.0 

96.7 

94.2 

92*6 

90.7 

89.9 

88.7 

2500.0 

97.0 

94.8 

93*1 

91.4 

90.5 

89.2 

3150.0 

97.7 

95.6 

93.7 

92.2 

91.4 

90.3 

4000.0 

97.7 

95.8 

94.5 

92.4 

91.6 

90.5 

5000.0 

97.8 

96.1 

94.3 

92.6 

91.8 

90*8 

6300.0 

97.0 

95.8 

93*9 

92.4 

91.4 

90.6 

8000.0 

96.7 

95.5 

93.7 

92.1 

91.2 

90.6 

10000.0 

95.8 

95.1 

92.9 

91.6 

90.9 

90.4 

12500.0 

95.0 

94.5 

92.5 

91.1 

90.2 

90.0 

1600U.0 

93.9 

93.8 

91.9 

90.4 

89.9 

89.2 

20000.0 

92.5 

92.4 

91.1 

89.1 

88. 5 

87.7 

25000.0 

91.3 

91.3 

9o»6 

68.1 

87.5 

86.8 

31500.0 

89.0 

89.2 

88*9 

86. 1 

85.7 

84.7 

40000.0 

87.2 

88*0 

87*4 

84.4 

84.6 

83.1 

OVERALL 

SPL  107.9 

106.3 

104*7 

102.9 

102.2 

101.4 
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! 

I 

I 

| SUPERSONIC  JET  EXHAUST  NOISE 

\ MACH  1.0  NOZZLE 

I 

j RESERVOIR  PRESSURE  = 4.9a  PSlf  ATMOSPHERIC  PRESSURE  = 14.02  PSl 

I RESERVOIR  TEMPERATURE  = 1148.00  DEG.F#  CHAMBER  TEMPERATURE  = 59.00  DEG. 

RELATIVE  HUMIDITY  = 49.0  PERCENT 

Gamma  = 1.340 

RUN  NUMBER  167 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 1,355 
TEMPERATURE  RATIO  TR  = 3.098 
MACH  NUMBER  MJ  = 0.687 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.868 
JET  DENSITY  RATIO  DJ/Oo  = 0.349 
JET  VELOCITY  RATIO  VJ/aO  = 1.163 
JET  VELOCITY  V J = 1298.8  FPS 

TR/TJ  = 1.080 
DR/00  = 0.437 
OR/DJ  = 1.255 

MASS  FLOW  = 0.742  POUNoS  PER  SECOND 
THRUST  = 30.40  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


1/3  octave  SOUND  pressure  level 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  angle  no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

69.5 

71.7 

75.7 

71.4 

70.7 

69.0 

250.0 

72.4 

72.8 

75. 4 

71,6 

72,4 

72,2 

315.2 

74.1 

74.4 

76*2 

75.0 

75.7 

75.8 

400.0 

77.5 

77.8 

78*3 

77.4 

77.6 

77.0 

500.0 

80.1 

79.3 

79.8 

80.1 

79.6 

78.8 

630.0 

82.7 

82.1 

82*2 

82.1 

82.1 

82.4 

800.0 

85.6 

85.0 

83*9 

83.5 

83.5 

83.5 

1000.0 

87.9 

86.7 

84.5 

84.8 

84.2 

83.6 

1250.0 

89.6 

87.9 

86.5 

86.5 

85.9 

85.2 

1600.0 

90.7 

88.9 

87.1 

87.1 

86.8 

86. 1 

2000.0 

91.4 

90.5 

67.9 

88.0 

87.3 

87.2 

2500.0 

91.5 

91.0 

e8*5 

88.8 

88.4 

87.7 

3150.0 

92.0 

91.1 

88*8 

89.** 

88.6 

88.0 

4000.0 

92.2 

91.5 

80.1 

89.4 

88.8 

88.0 

5000.0 

91.8 

91.3 

88*9 

89.1 

88.6 

87.9 

6300.0 

91.2 

91.6 

89*5 

88.7 

88.8 

88.1 

8000.0 

91.4 

92*0 

87.1 

88.5 

88.1 

87.1 

10000.0 

91.2 

91.1 

86*8 

87.5 

87.6 

86.2 

12500.0 

90.9 

89.8 

85.4 

87.2 

87.1 

85.5 

1600C.0 

89.4 

89.0 

83*0 

86.5 

86.6 

84.6 

20000.0 

87.4 

89.2 

81*9 

85.7 

85,7 

83.7 

25000.0 

87.2 

87.9 

80*0 

85.1 

85.3 

83.2 

31500.0 

86.9 

88.1 

7fl.3 

84.6 

85.1 

83.0 

40000.0 

85.6 

87.9 

76*4 

84.4 

84.2 

83.1 

OVERALL 

SPL 

102.8 

102.5 

99.2 

100.0 

99.7 

98.8 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PHONE 

FREQ,  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

7 35«3 

18  142.5 

19  150.0 

200.0 

68.3 

0.0 

70.1 

71.3 

250.0 

73.2 

0.0 

73*1 

72.9 

315.2 

75.9 

0.0 

74.1 

73.6 

400.0 

76.7 

0.0 

75*4 

76.1 

500.0 

78.9 

0.0 

77*6 

77.0 

630.0 

82.9 

0.0 

79.4 

77.4 

800.0 

83.6 

0.0 

81.3 

79.0 

1000.0 

64.1 

0.0 

82*5 

80.7 

1250.0 

84.8 

0.0 

63*8 

81.5 

1600.0 

86.0 

0.0 

84.4 

82.6 

2000.0 

86.5 

0.0 

85*0 

82.8 

2500.0 

87.6 

0.0 

85*6 

83.6 

3150.0 

87.9 

0.0 

85*8 

83.7 

4000.0 

88.3 

0.0 

86*2 

83*6 

5000.0 

88.2 

0.0 

85.7 

83.4 

6300.0 

88.1 

0*0 

85.5 

83.5 

8000.0 

87.6 

0.0 

84.4 

82.7 

10000.0 

86.9 

0.0 

83.3 

81.7 

12500.0 

86.3 

0.0 

82*4 

80*8 

16000.0 

85.5 

0.0 

81.5 

79.3 

20000.0 

84.9 

0.0 

80*3 

78.0 

25000.0 

84.1 

0.0 

79.5 

76*8 

31500.0 

83.7 

0.0 

?8*9 

75.6 

40000.0 

33 . 3 

0.0 

78*0 

74.6 

OVERALL 

SPL  99.1 

0.0 

96*4 

94.4 
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SUPERSONIC  JET  EXHAUST  NOISE 
MCH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 6.87  pSl,  ATMOSPHERIC  PRESSURE  = 14.22  PSl 

RESERVOIR  TEMPERATURE  = 1326.00  DEG.F*  CHAMBER  TEMPERATURE  = HO. 00  DE6.F 

RELATIVE  HUMIDITY  = 23.0  PERCENT 
gamma  = 1.340 

RUN  NUMBER  66 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 1.483 
TEMPERATURE  RATIO  TR  = 3.133 
MACH  NUMBER  MJ  r 0.787 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.835 
JET  DENSITY  RATIO  OJ/Do  = 0.353 

jet  velocity  ratio  vj/ao  = 1.324 

JET  VELOCITY  Vj  S 1550*0  FPS 

TR/TJ  = 1.105 
DR/OO  = 0.473 
OR/DJ  = 1.342 

MASS  FLOW  = 0.855  POUNqS  PER  SECOND 
THRUST  = 39.88  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52*5 

200.0 

87.9 

88.2 

84*1 

80.2 

80.1 

77.4 

250.0 

90.1 

91*0 

89*0 

85.4 

83.8 

80.1 

315.2 

94.9 

93.0 

92.8 

89.7 

87 . 1 

84.2 

400.0 

97.6 

97.5 

95*4 

92.6 

91.3 

87.8 

500.0 

100.7 

99.0 

97*8 

96.3 

93.9 

90.2 

630.0 

99.6 

100.9 

101.6 

98.9 

97.3 

93.2 

800.0 

103.0 

104.9 

104*0 

102.0 

100.1 

96.2 

1000.0 

102.4 

105.1 

106*2 

104*8 

102.8 

99.2 

1250.0 

104.1 

106.6 

108*6 

107.4 

105.8 

101*6 

1600.0 

104.5 

107.1 

109*0 

108.2 

107.2 

103.6 

2000.0 

104.8 

108.6 

109*7 

109.1 

108.2 

104.8 

2500.0 

105.4 

109.2 

109*6 

108.6 

108.0 

104.6 

3150.0 

105.4 

108.9 

10ft* 9 

107.3 

107.0 

104.5 

4000.0 

103.9 

107.5 

107»3 

105.7 

105.8 

104.1 

5000.0 

101.0 

104.7 

104*5 

102.9 

104.3 

103.5 

6300.0 

97.7 

101.9 

101.7 

100.6 

102.5 

102.5 

8000.0 

95.2 

99.6 

99.6 

99.3 

101.2 

101*5 

10000.0 

93.0 

97.3 

97*5 

97.4 

99.9 

100.7 

12500.0 

91.0 

95.6 

95*7 

95.7 

98.5 

99.5 

16000.0 

89.3 

93.9 

93*9 

93.9 

96.9 

98.2 

20000.0 

87.1 

91.9 

91.9 

91.8 

94.7 

96*5 

25000.0 

85.1 

90.4 

90*2 

90.1 

92.9 

95.0 

31500.0 

82*1 

87.5 

87*5 

87.3 

90 . 3 

92.8 

40000.0 

79.9 

85*0 

84*6 

85.1 

88.0 

91 . 3 

OVERALL 
SPL  114.4 

117.4 

118*0 

116.8 

116.4 

114.1 
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1/3  octave  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGI 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97 

200.0 

75.3 

74*3 

74.5 

74.2 

74.6 

74.5 

250.0 

77,6 

76.8 

75*6 

75.0 

75.6 

75,5 

315.2 

80.3 

78.2 

78*2 

78.3 

77.6 

77.8 

400.0 

64.1 

81.0 

80*6 

80.2 

79.8 

78.7 

500.0 

86.5 

63*3 

82*5 

81.8 

81.4 

81.0 

630.0 

89.6 

86.4 

85*3 

84.2 

83.8 

83.3 

600.0 

92.7 

89.0 

87.2 

86.3 

86.0 

85.2 

1000.0 

95.3 

91.5 

89*6 

88.5 

87.8 

86.9 

1250.0 

97,8 

93.7 

92.0 

90.2 

89.9 

89.0 

1600.0 

99.5 

95.3 

93*2 

91.7 

90.8 

89.7 

2000.0 

100,6 

97.0 

94.8 

93.1 

92.1 

91.3 

2500.0 

100.8 

97.9 

95.6 

94.0 

92.9 

91.9 

3150.0 

101.7 

98.7 

96*8 

95.0 

94.0 

93.1 

4000.0 

101.8 

99.5 

97.6 

95.6 

94,6 

93.6 

5000.0 

102.0 

99.9 

97*7 

95.8 

95.0 

93.9 

6300.0 

101.4 

99.8 

97*4 

95.8 

94.9 

94.1 

8000.0 

101.0 

99.9 

97.3 

95.4 

94.8 

94.0 

10000.0 

100.5 

99.5 

96*8 

95.3 

94.5 

93.9 

12500.0 

99.7 

99.0 

96.6 

94.7 

94.0 

93.5 

16000.0 

98.5 

98.4 

96*2 

93.9 

93.5 

93.0 

20000.0 

96.9 

96.9 

95*2 

92.8 

92.4 

91.4 

25000.0 

95.4 

95.9 

94.6 

91,8 

91.5 

90.5 

31500.0 

93.0 

93.6 

92.9 

89.7 

89.6 

88.4 

40000,0 

91.0 

92.2 

Q.  #. 

7A  f 

87.9 

88.4 

86 . 6 

OVERALL 

SPL 

112.0 

110.1 

lOfl.O 

106.1 

105.4 

104.5 

301 


supersonic  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  i 8.84  pSl.  ATMOSPHERIC  PRESSURE  = 14.22  PSl 
RESERVOIR  TEMPERATURE  = 1375.00  DEG.F * CHAMBER  TEMPERATURE  = H0.00  DEG.F 

RELATIVE  HUMIDITY  = 23.0  PERCENT 
gamma  = 1.340 

RUN  NUMBER  67 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.622 
TEMPERATURE  RATIO  TR  = 3.219 
MACH  NUMBER  MJ  = 0.876 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.848 
JET  DENSITY  RATIO  OJ/Do  = 0.351 
JET  VELOCITY  RATIO  VJ/AO  = 1.479 
JET  VELOCITY  Vj  = 1730 » 4 FPS 

TR/TJ  = 1.131 
OR/OO  = 0.504 
DR/DJ  = 1.434 

MASS  FLOuf  = 0.951  POUNDS  PER  SECOND 
THRUST  = 49.48  POUNDS 


SHOCK  CELL  LENGTH  S = 0,000  INCHES 


r 

rl“-’Fs3£k3|35<&  X ' - 

| 

1/3  OCTAVE 

sound  pressure  level 

! 

1/3 

i 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

i 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

i 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

1 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120*0 

| 

200.0 

71.5 

73.6 

7s»  1 

73.9 

72.8 

71.0 

250.0 

74.9 

74.7 

74*4 

73.4 

73.3 

73.7 

i 

315.2 

76.0 

76.1 

76.3 

76.1 

76.8 

77.2 

1 

400.0 

79.4 

79.5 

78*7 

79.0 

79.3 

79.4 

500.0 

82.4 

81.5 

80*8 

81.6 

81.6 

81.0 

[ 

630.0 

85.0 

84.1 

83.7 

84.3 

84.4 

84.9 

600.0 

87.4 

86.8 

86*2 

85.5 

85.3 

85*8 

\ 

1000.0 

89.8 

88.9 

87*3 

86.5 

85.9 

86.1 

1250.0 

92.2 

90.6 

88*6 

88.7 

88.1 

87.2 

1600.0 

93.5 

91.0 

89.9 

89.5 

88.8 

88.4 

2000.0 

94.4 

92.8 

91.2 

90.7 

89.6 

89.2 

2500.0 

94.9 

93.5 

9l«8 

91.4 

90.8 

90.1 

3150.0 

95.5 

94.0 

92.2 

92.1 

91.4 

90.7 

4000.0 

95.9 

94.5 

92*6 

92.4 

91.6 

90.9 

5000.0 

95.7 

94.4 

92*8 

92.3 

91.7 

91.0 

6300.0 

95.6 

95.0 

92.7 

92.5 

91.9 

91.2 

8000.0 

95.5 

95.4 

91.5 

92.1 

91.4 

90.4 

10000.0 

95.7 

95.0 

90*5 

91.5 

90.8 

89.8 

; 

12500.0 

95.6 

93.6 

90»0 

90.8 

90.3 

89.1 

16000.0 

94.2 

92.7 

87*9 

90.2 

89.5 

88.3 

20000.0 

92.5 

93.1 

86*8 

89.4 

88.6 

87  *6 

25000.0 

92.0 

91.9 

85*1 

88.8 

88.2 

87.2 

31500.0 

91,7 

91.9 

83*5 

88.3 

87.8 

86.9 

40000.0 

90.6 

91.7 

81*8 

08*1 

86.9 

86.9 

OVERALL 

’ 

SPL 

106.6 

105.7 

102*7 

103.1 

102.5 

101.8 

303 

4 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

phone 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

7 35.3 

18  142.5 

19  150.0 

200.0 

70.0 

0.0 

71.0 

72.2 

250.0 

74.2 

0.0 

74.3 

74.2 

315.2 

77.2 

0.0 

75*1 

74.7 

400.0 

77.8 

0.0 

76*4 

77.5 

500.0 

80.5 

0.0 

78*9 

78.4 

630.0 

84.8 

0.0 

80*8 

78.5 

800.0 

85 . 8 

0.0 

82.8 

80.4 

1000.0 

85.9 

0.0 

84*0 

82.2 

1250.0 

86.5 

0.0 

85*6 

83.3 

1600.0 

87.6 

0.0 

86.3 

84*4 

2000.0 

89.0 

0.0 

87*4 

85.1 

2500.0 

89.7 

0.0 

88*1 

85.9 

3150.0 

89.9 

0.0 

88*4 

86*4 

4000.0 

90.5 

0.0 

88*9 

86.5 

5000.0 

90.3 

0.0 

88*7 

86.3 

6300.0 

90.5 

0.0 

80.4 

86.4 

8000.0 

90.1 

0.0 

67.6 

85.7 

10000.0 

t>9.5 

0.0 

86  »6 

84.7 

12500.0 

88.0 

0.0 

85»6 

83.8 

16000.0 

88.1 

0.0 

85*0 

82.3 

20000.0 

87.3 

0.0 

83.7 

80.8 

25000.0 

86.6 

0.0 

83*0 

79.4 

31500.0 

86.0 

0.0 

82.3 

78.4 

40000.0 

85.3 

0.0 

81.4 

77.2 

OVERALL 

SPL  101.3 

o 

• 

o 

99.1 

96.9 

1 
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supersonic  jet  Exhaust  noise 

MACH  1.0  NOZZLE 


RESERVOIR  PRESSURE  =;  8.84  pSl»  ATMOSPHERIC  PRESSURE  = 14.22  PSl 

RESERVOIR  TEMPERATURE  = ) 375.00  OEG.F.  CHAMBER  TEMPERATURE  = HO. 00  DEG.F 

RELATIVE  HUMIDITY  = 23.0  PERCENT 
gamma  = 1,340 

RUN  number  67 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.622 
TEMPERATURE  RATIO  TR  = 3.219 
MACH  NUMBER  MJ  = 0.876 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.848 
JET  DENSITY  RATIO  DJ/Oo  = 0.351 
JET  VELOCITY  RATIO  VJ/AO  = 1.479 
JET  VELOCITY  VJ  = 1730.4  FPS 

TR/TJ  = 1.131 
OR/DO  = 0.504 
DR/OJ  = 1.434 

MASS  FLOW  = 0.951  POUNDS  PER  SECOND 
THRUST  = 49.48  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

90.2 

88.8 

86  * 2 

81.6 

80.9 

79.6 

250.0 

92.6 

91.9 

92.2 

88.2 

85.7 

82.0 

315.2 

97.2 

94.8 

94*2 

90 . 6 

87.6 

85.1 

400.0 

100.2 

99.6 

97*8 

94.5 

92.9 

89.0 

500.0 

103.1 

101.8 

100.0 

97.5 

95.3 

91.6 

630.0 

101.9 

103.3 

103.3 

100.5 

98.9 

95.2 

800.0 

105.6 

106.7 

106*5 

104.1 

102.0 

98.2 

1000.0 

104.8 

106.7 

10a. 7 

107.1 

105.1 

101.3 

1250.0 

106.1 

108.4 

110*1 

109.3 

107,6 

103.6 

1600.0 

106.8 

108.8 

110*8 

H0.4 

109.8 

105.7 

2000.0 

107.6 

109.8 

111*7 

Hi. 7 

111.3 

107.2 

2500.0 

106.4 

111.0 

113.2 

112.1 

111.8 

107.9 

3150,0 

108.9 

111.7 

113.5 

111.9 

111.1 

107.7 

4000.0 

108.5 

111.7 

113*1 

111.0 

110.2 

107.0 

5000.0 

106.3 

109.8 

lll.O 

108.9 

108.7 

106.3 

6300.0 

103.9 

107.8 

ioa.7 

106.7 

107.2 

105.3 

8000.0 

101.5 

105.7 

107.0 

105.0 

106.0 

104.0 

10000,0 

99,6 

102.8 

104.0 

102.7 

104.5 

103.0 

12500.0 

96.9 

101.4 

103.5 

101.3 

103.5 

102.1 

16000,0 

94.9 

99.4 

I0i.7 

99.7 

102.0 

100.8 

20000.0 

92.3 

97.3 

99.9 

97.5 

100.0 

99.2 

25000.0 

89.9 

95.3 

98*3 

95.4 

97.9 

97.6 

31500.0 

87,4 

93.1 

96.4 

93.0 

95.5 

95.5 

40000.0 

85.3 

91.6 

94.5 

90.9 

93.2 

93.9 

OVERALL 

SPL  117.7 

120.2 

l2l»8 

120.4 

120.0 

116.8 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

77.2 

75.8 

75*4 

74.2 

75.1 

74.2 

250.0 

80.6 

78.1 

77.3 

76*6 

77.4 

76.8 

315.2 

81.6 

79.8 

79*0 

79.0 

78.6 

77.6 

400.0 

85 . 6 

83*6 

81.8 

81.2 

81.4 

80.1 

500.0 

87.8 

85.5 

83*2 

81.9 

82.3 

81.4 

630.0 

91.1 

88.1 

86*5 

85.4 

84.8 

83.9 

80C.C 

94.2 

90.9 

88*6 

87.4 

87.3 

86.8 

1000.0 

97.0 

93.3 

9i.4 

89.5 

88.6 

88.1 

1250.0 

99.3 

95.4 

93*0 

91.6 

90.4 

89.8 

1600.0 

101.2 

97.3 

94.7 

92.8 

92.0 

90.8 

2000.0 

102.6 

99.1 

96.4 

94.2 

93.3 

92.3 

2500.0 

103.7 

100.6 

97*8 

95.4 

94.6 

93.6 

3150.0 

104.3 

101.5 

98.5 

96.5 

95.6 

94.6 

4000.0 

104.6 

102.0 

99.5 

97.2 

96.0 

95.1 

5000.0 

104,9 

102.6 

99*8 

97.4 

96.4 

95.4 

6300.0 

104.7 

102.7 

99.6 

97.6 

96.7 

95.8 

8000.0 

104.3 

102.7 

99*5 

97.5 

96.7 

95.9 

10000.0 

103.7 

102*2 

98.9 

97.2 

96.4 

96.0 

12500.0 

102.9 

101.7 

9s»5 

96.8 

95.8 

95.3 

16000.0 

102.0 

101*1 

98.3 

96.1 

95.5 

94.9 

20000.0 

100.6 

99.6 

97*4 

95.0 

94.4 

93.7 

25000.0 

99.2 

98.2 

96*6 

93.6 

93.3 

92.4 

31500.0 

96.8 

96.3 

95.0 

91.7 

91.7 

90.6 

40000.0 

94.9 

94.7 

93*2 

89.7 

90.6 

88.8 

OVERALL 

SPL  114.8 

112.7 

110.0 

107. 8 

107.0 

106.2 
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supersonic  jet  Exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 8.71  P Si.  ATMOSPHERIC  PRESSURE  = 14.02  PSI 

RESERVOIR  TEMPERATURE  = 1225.00  DEG.F#  CHAMBER  TEMPERATURE  = 59.00  DEG.F 

RELATIVE  HUMIDITY  = 49.0  PERCENT 

gamma  = 1.340 

RUN  NUMBER  169 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  s 1.621 
TEMPERATURE  ratio  TR  = 3.247 
MACH  NUMBER  MJ  s 0.876 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  r 2.872 
JET  OENSITY  RATIO  DJ/DO  = 0.348 

jet  velocity  ratio  vj/ao  = i.4e4 

JET  VELOCITY  Vj  = 1657.7  FPS 

TR/TJ  = 1.130 
OR/CO  = 0.499 
DR/DJ  S 1.434 

MASS  FLOW  = 0.946  POUNDS  PER  SECOND 
THRUST  = 49.46  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  9Q.0  12  97.5  13  105.0  14  112.5  15  120.0 


200.0 

73.6 

75.5 

76*3 

75.5 

74.7 

73.0 

250.0 

76.6 

76.5 

76*1 

74.5 

74.7 

• 74.8 

315.2 

77.8 

78.3 

77*7 

77.9 

78.1 

78.1 

400.0 

81.0 

80.7 

80  • 5 

80.5 

81.4 

80.7 

500.0 

84.4 

83.2 

83*5 

83.5 

83 . 6 

83.0 

630.0 

86.5 

85 . 6 

86 . 3 

85.9 

86.6 

86*7 

600.0 

88.7 

88.6 

88*6 

87.1 

87.2 

88*1 

1000.0 

91.2 

90.5 

89*4 

88.1 

87.4 

87.5 

1250.0 

93.8 

92.6 

90.8 

90.1 

89.6 

88.7 

1600.0 

95.5 

93.2 

92*2 

91.0 

90.0 

89.9 

2000.0 

96.6 

94.7 

93*3 

92.4 

91.7 

90.8 

2500.0 

97.1 

95.9 

94*4 

93.3 

93.0 

91.7 

3150.0 

97.6 

96.3 

95*1 

94.1 

93.3 

92.6 

4000.0 

98.2 

97.0 

95.5 

94.5 

93.9 

92.9 

5000.0 

98.1 

97.1 

95.8 

94.5 

94.0 

93.0 

6300.  C 

98.3 

97.7 

96*1 

94.8 

94.3 

93.7 

8000.0 

98.3 

98.2 

95*4 

94.3 

93.8 

92.9 

10000.0 

98.5 

98.1 

94.8 

93.9 

93.4 

92. 3 

12500.0 

98.5 

97.0 

95.0 

93.6 

93.1 

91.8 

16000.0 

97.3 

95.8 

93.6 

92.8 

92.3 

91.1 

20000.0 

95.7 

96.3 

93*4 

92.1 

91.5 

90.4 

25000.0 

95.2 

95.5 

92*9 

91.7 

91.1 

90.1 

31500.0 

94,8 

95.3 

92*7 

91.1 

90.8 

89.9 

40000,0 

93,6 

95.1 

92*3 

90.9 

89.9 

89.9 

OVERALL 

SPL 

109.2 

108.5 

106.5 

105.4 

104.9 

104.0 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 

continued 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

7 35*3 

18  1^2.5 

19  150.0 

200.0 

70.9 

0.0 

72.1 

72.8 

250.0 

75.3 

0.0 

75*3 

76.0 

315.2 

78.6 

0.0 

76 . 8 

76*6 

4G0.0 

79.6 

0.0 

78.5 

79.4 

500.0 

82.8 

0.0 

80»9 

80.3 

630.0 

87.4 

0.0 

83*2 

80.2 

800.0 

87.8 

0.0 

84.9 

81.5 

1000.0 

87.7 

0.0 

85*6 

S4.1 

1250.0 

88.2 

0.0 

87*8 

85.0 

1600.0 

89.3 

0.0 

88*3 

86.3 

2000.0 

9P.7 

0.0 

89*6 

86.8 

2500.0 

91.4 

0.0 

90.3 

88.0 

3150.0 

92.1 

0.0 

90»4 

68.6 

4000.0 

92.6 

0.0 

9l*2 

88.9 

5000.0 

92.7 

0.0 

90*9 

38.8 

6300.0 

92.8 

0.0 

90*8 

89.0 

8000,0 

92.7 

0.0 

90. 1 

88.5 

10000.0 

92.1 

0.9 

89.1 

87.4 

12500.0 

91.5 

0.0 

83.2 

36.5 

16000,0 

90.9 

0.0 

87.4 

85.0 

20000.0 

90.1 

0.0 

86.3 

83.4 

25000.0 

89.5 

0.0 

85*6 

82.1 

31500.0 

88,8 

0.0 

84.9 

80. a 

40000.0 

88.1 

o.o 

84.O 

79.5 

OVERALL 

SPL  103,6 

0.0 

101.4 

99.2 
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SUPEPSONfC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.34  pSl.  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1475.00  DE6.F*  CHAMBER  TEMPERATURE  = 109.00  DE6.F 

RELATIVE  HUMlOlTY  = 26,0  PERCENT 

gamma  = 1.330 

RUN  NUMBER  97 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.024 
TEMPERATURE  RATIO  TR  = 3.401 
MACH  NUMBER  MJ  = 0.189 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.381 
JET  DENSITY  RATIO  OJ/Do  = 0.296 

jet  velocity  ratio  vj/ao  = 0.347 

JET  VELOCITY  VJ  = 405.9  FPS 

TR/TJ  = 1.006 
OR/DO  = 0.301 
DR/DJ  s 1.018 

MASS  FLOW  = 0.188  POUNDS  PER  SECOND 
THRUST  = 2.30  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15*0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

62.0 

63.9 

62.1 

63.2 

61.0 

61. 5 

250.0 

64.7 

67.6 

67.3 

66.5 

64.7 

63.1 

315.2 

65.9 

66.4 

67.8 

67.4 

66.1 

64.9 

400.0 

66.1 

70.7 

68*5 

69.0 

67.7 

66.6 

500.0 

67.4 

66.0 

67.6 

66.8 

66.9 

64.2 

630.0 

63.5 

67.2 

66*9 

67.0 

66.4 

64.8 

600.0 

64.3 

67.3 

66*9 

66.6 

66.0 

64.6 

1000.0 

62.3 

65 . 6 

65.9 

67.0 

66.8 

64.7 

1250.0 

61.4 

64.1 

65.6 

65.9 

65.8 

65.0 

1600.0 

59.2 

61.4 

63*2 

63.9 

64.4 

64.0 

2000.0 

57.9 

59.5 

61.1 

62.8 

63.7 

63.8 

2500.0 

56.5 

56.6 

58*6 

60.8 

62.3 

63.3 

3150.0 

55.5 

54.8 

57.1 

59.5 

61.2 

63.2 

4000.0 

55,6 

54.5 

55.1 

57.6 

60,5 

62.4 

5000.0 

56.2 

54.5 

53*6 

55.7 

58.9 

61.6 

6300.0 

56.4 

52.8 

52.5 

55.1 

58.3 

60.9 

6000.0 

57.8 

51.6 

5l  *6 

53,7 

57.3 

62.3 

10000.0 

58.1 

49.4 

50.6 

53.1 

56.5 

60,5 

12500.0 

59.1 

49.3 

50*  1 

51.6 

56.0 

60.1 

16000.0 

59.9 

49.4 

49.6 

51.0 

54.7 

59.9 

20000.0 

60.6 

47.0 

47.9 

48.8 

52.8 

59.5 

25000.0 

62.0 

45.5 

46*4 

46.8 

51.0 

61.7 

31500.0 

63  • 5 

44.9 

45.4 

44.3 

48.6 

61.5 

40000.0 

66*2 

46.3 

46*5 

44.4 

48.6 

64.7 

OVERALL 

SPL 

76.4 

77.4 

76.9 

77.1 

76.9 

77.1 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

CENTER 

FREQ. 


H2 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHoNE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
7 60.0  8 67.5  9 75.0  10 


MICRO 
PHONE 
. ANGLE  NO 
82.5  11 


MICRO 
PHONE 
. ANGLE  NO 
90.0  12 


MICRO 

PHONE 

. angle 

97.5 


200.0 

60.7 

60.5 

250.0 

62.2 

62.6 

315.2 

60.6 

62.6 

400.0 

62.7 

63.8 

500.0 

62.4 

62.2 

630.0 

62.4 

62.2 

800.0 

63.0 

62.6 

1000.0 

63.1 

62.7 

1250.0 

62.5 

62.8 

1600.0 

61.8 

61.9 

2000.0 

61.3 

61.8 

2500.0 

61.6 

61.1 

3150.0 

61.8 

61.2 

4000.0 

61.6 

60.8 

5000.0 

61.2 

59.9 

6300.0 

61.7 

59.7 

8000.0 

61.9 

59.4 

10000.0 

62.4 

58*9 

12500.0 

62.9 

58*4 

16000.0 

63.5 

58*0 

20000.0 

63,6 

56.3 

25000.0 

64.9 

54.5 

31500.0 

65.8 

51.6 

40000.0 

68.2 

49.6 

60  «9 

61.0 

60 .6 

6l*3 

61.0 

61.4 

6l* 6 

62.0 

60,9 

63.6 

63.6 

62.1 

61*0 

60.3 

60.0 

61  *6 

60.8 

60.2 

62*0 

61.5 

60.5 

62*2 

61.9 

61.3 

62*2 

61.7 

60.8 

61.4 

60.8 

60.4 

61.0 

60.6 

60.1 

60*5 

60.4 

59.9 

60*4 

60.1 

59.8 

60.1 

59,5 

59.3 

59*2 

58.8 

58.9 

58*9 

59.0 

58.8 

58*4 

59.1 

58.8 

57*9 

58.5 

58.4 

57*5 

58.2 

58.0 

57*3 

57.5 

57.7 

55.8 

55.7 

55.9 

54.2 

53.4 

54.1 

5l  .4 

50.1 

51.2 

49.0 

47.7 

49.2 

60.9 
60.8 

61.7 

62.1 

58.4 

59.9 
60.2 
60.1 

60.5 

59.8 
59.4 

59.6 

59.6 
59.4 

59.1 

58.9 

58.7 
58.7 

58.7 
58.3 

56.8 

55.2 
52.7 

51.2 


OVERALL 

SPL  76.9  74.6  73.9  73.7 


73,2 


73.1 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.34  pSl.  ATMOSPHERIC  PRESSURE  s 14.10  PSI 

RESERVOIR  TEMPERATURE  = 1318.00  0£G.F»  CHAMBER  TEMPERATURE  = 60.00  DEG • F 

RELATIVE  HUMIDITY  = 59.0  PERCENT 

Gamma  s 1.330 

RUN  NUMBER  228 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.024 
TEMPERATURE  RATIO  TR  = 3.419 
MACH  NUMBER  MJ  = 0.189 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.399 
JET  DENSITY  RATIO  DJ/Oo  = 0.294 
JET  VELOCITY  RATIO  VJ/AO  = 0.349 
JET  VELOCITY  VJ  = 389.6  FPS 

TR/TJ  = 1 .006 
DR/00  = 0.299 
DR/DJ  = 1.018 

MASS  FLOW  = 0.188  POUNDS  PER  SECOND 
THRUST  = 2.30  POUNDS 

SHOCK  CELL  LENGTH  S - 0.000  INCHES 
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1/3  octave  SOUND  pressure  level 

1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90.0  12  97.5  13  105.0  14  112.5  15  120.0 


200.0 

53.3 

56.5 

57*6 

56 . 8 

57.0 

55.2 

250.0 

58.2 

58.2 

57.2 

57.0 

57.5 

57.2 

315.2 

61.0 

61.3 

60.7 

60.0 

60.1 

60.2 

400.0 

62.6 

62.2 

61.9 

61.7 

60.2 

60.7 

500.0 

61.9 

62.3 

6l . 5 

61.0 

60 .2 

59.7 

630.0 

61.7 

61.3 

61.0 

60.8 

61.2 

60.1 

600.0 

63.2 

63*8 

62.8 

62.0 

60.9 

60 . 6 

1000.0 

63.6 

63.8 

63*1 

62.4 

61.0 

60.9 

1250.0 

62.4 

62.8 

62*8 

61.7 

60.6 

59.8 

1600.0 

61.0 

61.9 

61*4 

60.1 

58.8 

58.5 

2000.0 

59.7 

61.0 

60.7 

59.7 

58.7 

58.1 

2500.0 

58.8 

60.5 

59*9 

59.6 

58.8 

58.1 

3150.0 

58.0 

59.5 

59.9 

59.7 

58.7 

58.2 

4000.0 

57.7 

59.2 

59*9 

59.2 

58.7 

57.7 

5000.0 

56.8 

59.1 

59*4 

58.9 

58.5 

57.5 

6300.0 

56.9 

59.2 

59*2 

58.8 

58.8 

57.7 

8000.0 

57.2 

59.5 

58*2 

58.4 

57.8 

56.9 

10000.0 

57.9 

59,4 

58*9 

58.4 

57.4 

56.3 

12500.0 

57.7 

58.4 

58*2 

57.7 

57.3 

56.0 

16000.0 

56.6 

57.9 

57.1 

57.2 

56.5 

55.5 

20000.0 

55.4 

58.1 

57*2 

56.4 

55.9 

54.9 

25000.0 

53.7 

56.0 

55*6 

55.2 

53.8 

53*8 

31500.0 

53.4 

55.1 

54.7 

54.1 

52.6 

52.5 

40000.0 

51.4 

54.3 

53*6 

53.9 

51.7 

52.6 

OVERALL 

SPL  73.3 

74.1 

73.7 

73.2 

72.4 

71.9 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

56.7 

58.7 

57.1 

57.9 

250.0 

57.2 

58.0 

57*4 

57.6 

315.2 

60.5 

60.5 

58*4 

57.9 

400.0 

61.2 

61.8 

60*5 

59.5 

500.0 

61.3 

60*8 

59*6 

58.9 

630.0 

60.8 

60.5 

59*4 

58*6 

800.0 

61.3 

61.3 

59*0 

58.7 

1000.0 

61.6 

60.9 

5g»8 

58.1 

1250.0 

60.1 

59.7 

57.8 

56 . 0 

1600.0 

59.0 

57.8 

55*6 

53.7 

2000.0 

58.6 

57.9 

54.7 

52 . 2 

2500.0 

58.2 

57.3 

54.3 

51.4 

3150.0 

58.2 

57.3 

53*8 

50.5 

4000.0 

58.1 

56.9 

53*6 

49.6 

5000.0 

58.0 

56*3 

52.6 

48.1 

6300.0 

57.8 

56.3 

52.1 

47.3 

8000.0 

56.9 

55.1 

50»6 

45.2 

10000.0 

55.8 

54.4 

49.9 

43.2 

12500.0 

55.7 

52.9 

47.9 

41.5 

16000.0 

55.2 

52.3 

47*3 

41.9 

20000.0 

55.1 

51*5 

48*5 

45.9 

25000.0 

52.6 

49*6 

43.3 

38.2 

31500.0 

51.1 

48*3 

41.7 

39.4 

40000.0 

50.2 

48.1 

42*3 

44.7 

OVERALL 

SPL 

72.3 

71.7 

69*6 

68.5 
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RESERVOIR  PRESSURE  = 0.46  pSl,  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1475.00  OEG.F*  CHAMBER  TEMPERATURE  = 112.00  DEG.F 

RELATIVE  HUmIOITy  = 24.0  PERCENT 

gamma  = 1.330 
run  NUMBER  98 

MICROPHONES  ARE  TWELVE  FEET  from  the  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  s 1.Q32 
TEMPERATURE  RATIO  TR  = 3.383 
MACH  NUMBER  MJ  = 0.219 

JET  STATIC  TEMPERATURE  RATIO  Tj/TO  = 3.356 
JET  DENSITY  RATIO  DJ/Do  = 0.298 
JET  VELOCITY  RATIO  Vu/AO  = 0*402 
JET  VELOCITY  Vj  = 470 t 9 FPS 

TR/TJ  = 1.008 
DR/DO  =■  0.305 
OR/DJ  = 1.024 

MASS  FLOW  = 0.219  POUNoS  PER  SECOND 
THRUST  = 3.10  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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HP  1 


mh  u-  - 


i 


1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52*5 

200.0 

66.0 

64.6 

63*9 

62.5 

61.8 

59.5 

250.0 

68 . 0 

68*9 

68*4 

65.7 

64.8 

63.2 

315.2 

70.8 

70.1 

71.5 

68.6 

67.2 

62.8 

400.0 

72.2 

73.6 

7l»9 

70.5 

68 . 7 

63.9 

500.0 

72.9 

72.0 

71.9 

70.1 

69.2 

65.9 

630.0 

69.0 

71.2 

7l  «6 

70.5 

69.0 

66.7 

800.0 

70.1 

71.4 

71.0 

70.3 

69.8 

65.6 

1000.0 

66.7 

69.4 

70.4 

69.8 

69.3 

67.0 

1250.0 

65.0 

68*1 

6g.a 

69.6 

69.2 

67.2 

1600.0 

61.9 

65*6 

67.2 

67.6 

68 . 2 

66.3 

2000.0 

59.3 

63.4 

65.6 

66.1 

67.3 

66.1 

2500.0 

55.9 

61.0 

62*8 

64.4 

66.4 

65.4 

3150.0 

52.9 

58.3 

60*8 

62.8 

65.6 

65.5 

4000.0 

54.1 

57.8 

58*5 

61.0 

64.4 

64.5 

5000.0 

53.8 

57.9 

57*0 

59.3 

62.9 

64.0 

6300.0 

52.9 

56.1 

55.7 

57.9 

62.1 

63.6 

8000.0 

53.5 

55.1 

55*0 

57.0 

61.0 

64.0 

10000.0 

52.4 

52.1 

54*2 

56.0 

60.0 

63. 1 

12500.0 

51.5 

51.9 

53*1 

55.1 

59.6 

63.1 

16000.0 

51.3 

51.7 

53*0 

54.5 

59.2 

63.0 

20000.0 

48.0 

49.8 

51.3 

52.6 

58.1 

63.0 

25000.0 

45.6 

48.0 

49*7 

50.6 

57.6 

64.2 

31500.0 

46.3 

47.0 

47.9 

48.0 

57.4 

65.0 

40000.0 

49.3 

48*2 

48*9 

46.6 

59.6 

67.8 

OVERALL 

SPL 

79.5 

80.5 

80»7 

79.7 

79.7 

78.8 
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1/3  OCTAVE  SOUND  pressure  LEVEL 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  9G.0 

i.2  97.5 

200.0 

59.2 

60.2 

60.3 

59.7 

60.1 

60.2 

250.0 

61.0 

62*1 

59.8 

60.8 

60 . 3 

60.2 

315.2 

62.4 

62.2 

61.4 

61.6 

61.0 

61.8 

400.0 

64.5 

65.1 

63*8 

63.9 

61.9 

61.5 

500.0 

64.9 

65.2 

63*8 

62.7 

62.4 

61.7 

630.0 

65.0 

65.2 

64*0 

63.5 

63.0 

62.8 

800.0 

66.2 

65.8 

64*9 

64.2 

62.9 

62.8 

1000.0 

66.1 

66*0 

65.O 

64.7 

63.6 

63.2 

1250.0 

66.6 

66.3 

63*6 

65.0 

64.2 

63.6 

1600.0 

65.3 

65.6 

64.7 

64.0 

63.5 

63.0 

2C00.0 

65.3 

65.7 

64.6 

64.2 

63.5 

63.0 

2500.0 

64.9 

65.0 

63.7 

63.4 

63.2 

62.8 

3150.0 

65.1 

64.8 

63.7 

63.5 

63.4 

62.7 

4000.0 

64.7 

64.7 

63.3 

62.9 

62.8 

62.5 

5000.0 

64.3 

63.5 

62.5 

62.4 

62.5 

62.4 

6300.0 

64,0 

63.0 

61.8 

62.5 

62.3 

62.2 

8000.0 

63.6 

62.7 

61.5 

62.3 

62.3 

62.1 

10000.0 

63.5 

62.1 

61.0 

61.6 

62.0 

62.0 

12500.0 

63.4 

62.0 

60*8 

61.7 

61.9 

61.9 

16000.0 

63.5 

61.4 

60*6 

61.1 

61.7 

61.6 

20000.0 

62.9 

60.1 

59*4 

59.7 

60.5 

60.5 

25000.0 

62.4 

58.7 

58*1 

58.1 

59.1 

59.0 

31500.0 

61.8 

55.9 

55*6 

55.4 

56.4 

56.4 

40000.0 

62.8 

53.9 

53*0 

53.1 

54.0 

54.0 

OVERALL 

SPL 

78.0 

77.5 

76.4 

76*2 

75.9 

75.6 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 0.45  pSl#  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  = 1330.00  DEG.F.  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

relative  HUMIDITY  = 60.0  percent 
gamma  = 1,330 

RUN  NUMBER  229 

MICROPHONES  ARE  TWELVE  FEET  FRoM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.032 
TEMPERATURE  RATIO  TR  = 3.442 
MACH  NUMBER  MJ  = 0.217 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.416 
JET  OENSITY  RATIO  DJ/Do  = 0.293 

jet  velocity  ratio  vu/ao  z 0.401 

JET  VELOCITY  VJ  = 448.6  FPS 

TR/TJ  = 1.008 
OR/DO  = 0.300 
CR/DJ  = J • 024 

MASS  FLOW  = 0.215  POUNDS  PER  SECOND 
THRUST  = 3.04  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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i/3  octave  sound  pressure,  level 


1/3 

OCTAVE 


CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO 

phone  phone  phone 

NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
10  82.5  11  90*0  12  97.5  13 


MICRO 
PHONE 
. ANGLE  NO 
105.0  14 


MICRO 
PHONE 
. ANGLE 
112.5 


200.0 

56.0 

57.7 

250.0 

59.2 

60.4  . 

315.2 

62.6 

62.7 

400.0 

65.0 

64.5 

500.0 

65.6 

64.0 

630.0 

65.8 

64.4 

800.0 

67.0 

65.8 

lOOG.O 

66.9 

65.7 

1250.0 

66.4 

65.7 

1600.0 

65.0 

64.5 

2000.0 

64.2 

63.7 

2500.0 

63.2 

62.8 

3150.0 

62.9 

62.4 

4000.0 

62.2 

62.2 

5000.0 

60.9 

61.6 

6300.0 

61.0 

62.2 

8000.0 

61.0 

62.5 

10000.0 

61.5 

62.1 

12500.0 

61.9 

61.0 

16000.0 

60.7 

60.7 

20000.0 

59.3 

61.0 

25000.0 

59.0 

59.3 

31500.0 

50.8 

59.1 

40000.0 

57.2 

58.4 

60.1 

59,3 

58.7 

59.6 

59.7 

59.6 

62.8 

63.3 

62 . 5 

63  * 6 

63.8 

64,2 

64.3 

64.0 

63 . 5 

64*4 

64.8 

64,2 

65.7 

64.9 

64.7 

66*0 

65.6 

65.0 

65  * 6 

65.5 

64.5 

64*8 

64.5 

63.9 

64.3 

64.0 

63.3 

63*4 

63.5 

63.0 

63.I 

63.1 

62.5 

62*8 

62.7 

62 . 5 

62.7 

62.2 

62.2 

62*8 

62.4 

62.2 

61.5 

61.7 

61.5 

61.7 

61.2 

60.9 

62*2 

61. 1 

60 . 7 

61.0 

60.6 

60.0 

61.5 

60.2 

59.5 

60.7 

59.5 

58.4 

60*1 

58.8 

57.3 

59.3 

58.4 

56.0 

OVERALL 

SPL  77.0  76.6 


76*9  76*6  76.1 


MICRO 
PHONE 
NO.  ANGLE 
15  120*0 


57.0 

59.5 

62.4 

62.4 
62.8 

63.5 

64.3 

64.6 

63.7 
62.5 
62.5 

62.4 
62.2 
61*8 

61.5 
61.9 

60.8 
61  .0 
60.2 

59.6 

59.0 
58*6 
58.2 

58.0 


75.5 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANG’-E 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

.18  1^2.5 

19  150.0 

200.0 

57.3 

58.’, 

58*3 

59.6 

2S0.0 

60.5 

60*x 

56.2 

59.2 

315.2 

62.6 

61  *6 

60*2 

60.4 

400.0 

63. 0 

62.5 

63*6 

61.8 

500.0 

63.2 

63.0 

63*0 

61.9 

630.0 

63.7 

63.0 

63. C 

62.0 

800.0 

64.2 

63.7 

62.3 

62.4 

1000.0 

64.3 

63.7 

62*6 

61.8 

1250.0 

63 . 6 

62.4 

61.7 

59.7 

1600.0 

62.1 

61.0 

60>0 

58.2 

2000.0 

62.1 

60.8 

59*4 

57.1 

2500.0 

61.7 

60.3 

58*5 

56 . 3 

3150.0 

61.3 

60.3 

58*2 

55.5 

4000.0 

61.5 

59.8 

57*9 

54.1 

5000.0 

60.9 

58.9 

56*7 

52.5 

6300.0 

60.3 

59.2 

56*4 

51.8 

8000.0 

60.1 

58.4 

54*9 

49.7 

10000.C 

60.2 

58.2 

54*9 

47.8 

12500.0 

59.4 

56*8 

52*4 

46.4 

16000.0 

58.7 

55.9 

5l»4 

95.3 

20000.0 

58.3 

54.7 

51.1 

46.7 

25000.0 

57.2 

53.2 

48*2 

42.3 

31500.0 

56.0 

51.9 

46*7 

92.1 

40000.0 

55.2 

51.3 

45.9 

95.1 

OVERALL 

SPL 

75.2 

74.1 

73*0 

71.6 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 


RESERVOIR  PRESSURE  = 0.71  PSl#  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = lt>80.00  DEG.F#  CHAMBER  TEMPERATURE  = U4.00  DEG.F 

RELATIVE  hUMlDITY  = 24. C PFRCENT 

gamma  = 1.33c 

RUN  NUMBER  100 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = l.o50 
TEMPERATURE  RATIO  TR  = 3.380 
MACH  NUMBER  MU  = 0,272 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.339 
JET  DENSITY  RATIO  OJ/Do  s 0.299 
JET  VELOCITY  RATIO  VJ/AO  = 0.496 
JET  VELOCITY  V J = 582,6  FPS 

TR/TJ  = 1,012 
DR/00  = 0.311 
DR/DJ  = 1.037 

MASS  FLOW  = 0.272  POUNDS  PER  SECOND 
THRUST  = 4.75  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


1/3  OCTAVE  SOUND  pressure  level 


OCTAVE  MICRO  MICRO  MlC.RO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGuE 
KZ  1 15.0  2 22«  5 3 30.0  4 37.5  5 45.0 


200.0 

65.8 

69.6 

250.0 

71.8 

73.1 

315.2 

75.7 

75. G 

400.0 

77.8 

78.5 

500.0 

79.6 

78.6 

630.0 

76.8 

79.0 

800.0 

77.8 

-20.0 

lOOOiO 

74  ,-1 

76.5 

1250.0 

72.7 

75.8 

1600.0 

69.4 

73.2 

2000.0 

66.5 

70.8 

2500.0 

63.2 

67.9 

3150.0 

60  * 1 

65*4 

4000.0 

59,6 

64.0 

5000  ? 0 

59.2 

62g9 

6300.0 

57.4 

'<1.6 

8000. 0 

57.5 

60.2 

10000.0 

56.0 

58.1 

12500.0 

54.5 

57.4 

16000.0 

53.0 

57.1 

20000.0 

50.5 

55.8 

25000.0 

48.9 

54.5 

31500.0 

47.9 

52.1 

40000.0 

49.6 

5:.o 

OVERALL 

SPL 

85.9 

86.3 

68*2 

67.3 

66 . 3 

72*3 

70*6 

68,8 

75*6 

73.4 

71.2 

77.1 

75.5 

74.5 

78.6 

76.9 

75,6 

79.6 

77.6 

76.3 

7g»4 

77.8 

76,6 

7e*9 

77.8 

77.0 

77.9 

77.2 

76,8 

75.5 

75.8 

75.4 

73.4 

74.8 

75.0 

7io0 

72.9 

73.6 

68*7 

71.4 

72.3 

66*2 

69.3 

71.0 

641*5 

67.3 

69.1 

6l*8 

64.7 

66.6 

64.3 

64.2 

66.4 

60. 1 

62.9 

65.2 

59.2 

62.1 

64,5 

58*2 

61.2 

63,7 

56*8 

59.6 

62,4 

55*3 

58.7 

61.7 

52*3 

57.0 

59.9 

5l*9 

56.7 

58.3 

&f7 

36. 8 

86.3 

324 


MICRO 
PHONE 
NO.  ANGLE 
t 52.5 


64.9 
67.2 

70.0 

72.5 

73.4 

74.4 

74.6 

75.7 

76.0 

75.0 

74.6 

73.7 

72.9 

72.1 

70.5 

70.1 

68.5 

67.2 

66.3 

65.5 

64.4 
64.3 

61.5 
62.0 


85.6 


1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

K2 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

63.6 

63.2 

62.8 

63.6 

63.0 

63.2 

250.0 

66.1 

64.5 

62*9 

62.9 

63 . 3 

63.2 

315.2 

67.5 

65*6 

64*9 

65.4 

64.2 

64.8 

400.0 

70.5 

67.8 

67*1 

66.4 

65.4 

65.0 

500.0 

71 08 

69.0 

68.7 

68.3 

67.6 

66*5 

630.0 

73.0 

71.2 

70.1 

69.6 

68.6 

68.0 

800.0 

73.8 

71.7 

70.8 

70.2 

69.0 

68.3 

1000.0 

74.1 

72.2 

71.8 

70.9 

69.7 

69.2 

1250.0 

74.9 

72.9 

72.2 

71.3 

70.4 

69.9 

1600.0 

74.3 

72.3 

71.8 

70.7 

70.2 

69.3 

2000.0 

73.9 

72.4 

7i.9 

70.8 

70.3 

69.5 

2500.0 

73.1 

71.7 

71.2 

70.7 

69.9 

69.2 

3150.0 

72.7 

71.6 

71.0 

70.6 

69.8 

69.0 

4000.0 

72.2 

71*6 

70.2 

69.9 

69.1 

68.8 

5000.0 

71.1 

70.7 

69*7 

69.3 

68.5 

68.5 

6300.0 

71.0 

70.0 

69.7 

69.6 

68.7 

68.3 

8000.0 

69.9 

69.6 

68*6 

69.0 

68.0 

68.2 

10000.0 

69.2 

68.8 

68*0 

68.3 

67.6 

68.0 

12500.0 

68 . 6 

68*4 

67.7 

67.9 

67.4 

68.1 

16000.0 

68.0 

68.2 

67*9 

67 1 i 

67.2 

67.9 

20000*0 

67.2 

67.3 

67*1 

65.8 

66.2 

67.1 

25000.0 

66.4 

66.2 

66*6 

64.7 

65.4 

66 . 1 

31500.0 

64.4 

64.1 

64.8 

62.5 

63 . 5 

64.1 

40000.0 

62.6 

62.5 

62.7 

60.4 

62.0 

62.1 

OVERALL 

SPL 

85.0 

83*6 

83.0 

82.4 

81.7 

81.5 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1,0  NOZZLE 

reservoir  pressure  = 0.71  psi*  atmospheric  pressure  = 14.18  psi 

RESERVOIR  TEMPERATURE  = 1342.00  DEG.F#  CHAMBER  TEMPERATURE  = 60.00  OEG.F 

RELATIVE  HUMIDITY  = 60.0  PERCENT 

gamma  = 1.330 
run  number  230 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 1.050 
TEMPERATURE  RATIO  TR  = 3.465 
MACH  NUMBER  MJ  = 0.272 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.424 
JET  DENSITY  RATIO  DJ/Do  s 0.292 
JET  VELOCITY  RATIO  VJ/AO  = 0.503 
JET  VELOCITY  Vj  z 562.3  FPS 

TR/TJ  = 1.012 
OR/DO  z 0.303 
DR/DJ  = 1.037 

MASS  FLOW  = 0.2&Q  POUNqS  PER  SECOND 
THRUST  s 4.7b  POUNDS 

SHOCK  CELL  LENGT  ’ s = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


g 


i. 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

center 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

57.7 

59.7 

6l  *6 

60.7 

60.6 

59.9 

250.0 

62.2 

63.0 

6i  *6 

62.8 

62.5 

62.7 

315.2 

65.4 

65.0 

66*5 

65.2 

64.7 

65.9 

400.0 

67.7 

67.6 

67*0 

66.5 

65.9 

66.2 

500.0 

69.4 

68.5 

67*2 

67.1 

66.5 

66.7 

630.0 

70.2 

69.0 

68*1 

68.0 

67.5 

67.8 

800.0 

71.6 

70.8 

69*4 

69.0 

68.5 

68.4 

1000.0 

72.1 

70.9 

70»2 

69.7 

69.0 

68*6 

1250.0 

71.8 

70.5 

70.0 

69.5 

69.5 

68.3 

1600.0 

71.2 

70.7 

69*5 

69.0 

68.9 

67.6 

2000.0 

70.7 

70.4 

69*4 

69.0 

68.8 

67.9 

2500.0 

69.9 

69.6 

68*6 

68.4 

68 . 3 

67.4 

3150.0 

69.3 

69.1 

68*2 

68.5 

68.0 

67.1 

4000. 0 

68.8 

68.3 

68*1 

67.9 

68.1 

66*8 

5000.0 

67.9 

67.7 

67*9 

67.4 

68 . 1 

66.4 

6300.0 

67 . 8 

68.3 

67*8 

67.7 

68.2 

67.0 

8000.0 

67.4 

68.4 

66*5 

66.9 

67.4 

66.0 

10000.0 

67.9 

68.2 

66.7 

66.8 

66.5 

65.9 

12500.0 

68.1 

67.1 

66*4 

66.5 

66.6 

65.1 

16000.0 

66.8 

66.5 

64.9 

65.7 

66.1 

64.4 

20000.0 

65.5 

67.1 

65.3 

65.2 

65.8 

64.3 

25000.0 

65.9 

65.7 

64.9 

64.5 

65.1 

64.0 

31500.0 

66.3 

65.9 

64.7 

64.2 

64.7 

64.0 

40000.0 

65.4 

65.6 

64.4 

64.4 

64.0 

64.1 

OVERALL 

SPL 

82.5 

82.1 

81.2 

81.0 

80.9 

80.1 

E 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

60.2 

60 .4 

250.0 

63 . 8 

62.5 

315.2 

65.6 

65.0 

400.0 

66.1 

65.7 

500.0 

b6.7 

66.0 

630.0 

68.4 

66 . 6 

800.0 

68.6 

68.0 

1000.0 

68.7 

67.2 

1250.0 

68 . 5 

67.6 

1600.0 

67.7 

66.1 

2000.0 

67.7 

66.5 

2500.0 

67.5 

66.1 

3150.0 

67.1 

66.1 

4000.0 

66.8 

65.6 

5000.0 

66.2 

64.4 

6300.0 

66.1 

64.6 

8000.0 

65.3 

63.9 

10000.0 

64.9 

63.5 

12500.0 

64.0 

62.0 

16000.0 

63.4 

60.9 

20000.0 

62.9 

59.8 

25000.0 

62.0 

58 . 6 

31500.0 

61.6 

57.8 

40000.0 

61,3 

57.5 

OVERALL 

SPL 

79.9 

78.6 

0 18  142.5  19  150.0 


61 

0 

61.0 

63 

0 

62.0 

64 

0 

63.4 

65 

3 

64.9 

65 

8 

64.9 

65 

8 

65.7 

66 

1 

65.8 

66 

2 

65.6 

65 

0 

64.3 

63 

8 

63.4 

64 

5 

62.4 

63 

7 

61.6 

62 

8 

61.1 

63 

0 

60.0 

61 

7 

58.5 

61 

2 

57.8 

59 

9 

56.0 

58 

9 

55.1 

57 

7 

53.0 

56 

6 

51.7 

55 

7 

51.1 

54 

0 

49.0 

52 

9 

47.9 

52 

2 

48.0 

76 » 6 75. 5 
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supersonic  jet  exhaust  noise 
MACH  l.o  NOZZLE 

reservoir  pressure  = 1.02  psi.  atmospheric  pressure  = 14.22  psi 

RESERVOIR  TEMPERATURE  = 1445.00  DEG.F » CHAMBER  TEMPERATURE  = H7.00  DEG.F 

RELATIVE  HUMIDITY  = 24.0  PERCENT 

gamma  = 1.330 
RUN  NUMBER  101 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.072 
TEMPERATURE  RATIO  TR  = 3.302 
MACH  NUMBER  MJ  = 0.324 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.245 
JET  DENSITY  RATIO  DJ/Oo  = 0.308 
JET  VELOCITY  RATIO  VJ/AO  = 0.584 
JET  VELOCITY  VJ  = 687,6  FPS 

TR/TJ  = 1.017 
DR/00  = 0,325 
DR/DJ  = 1.053 

mass  flow  = 0.329  pounds  per  second 

THRUST  = 6.77  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


200.0 

73.9 

73.3 

250.0 

76.5 

77.0 

315.2 

79.5 

79.3 

400.0 

82.0 

83*1 

500.0 

83.8 

83.5 

630.0 

81.9 

84*1 

800.0 

64.1 

85*8 

1000.0 

80.9 

83.5 

1250.0 

79.2 

82.5 

1600.0 

75.8 

79.3 

2000.0 

73.0 

77.0 

2500.0 

69.6 

74.8 

3150.0 

66.6 

72.1 

40Q0.0 

65.2 

70 . 3 

5000.0 

64.0 

68*5 

6300.0 

60.2 

66.8 

8000.0 

61.6 

65*2 

10000.0 

57.6 

62.9 

12500.0 

58.0 

61.2 

16000.0 

57.6 

60.4 

20000.0 

55.6 

57.9 

25000.0 

53.6 

55.7 

31500.0 

53.4 

54.8 

40000.0 

54.9 

55.5 

72.2 

71.5 

69.8 

77.1 

76.1 

74.1 

80.4 

78.7 

76.1 

81.3 

80.4 

78.4 

82.7 

82.2 

80.1 

84*5 

£+.1 

82.2 

85.1 

64.8 

Q3 . 5 

84*9 

84.4 

82.8 

84*2 

64.2 

83.1 

81.3 

82.5 

82.0 

7g.4 

61.2 

81.1 

77.1 

79.5 

79.7 

74*7 

77.6 

78.2 

72.0 

75.5 

76.9 

69*6 

73.2 

75.2 

67*6 

71.7 

73.2 

65.5 

69.9 

72.1 

64*9 

68.3 

70.7 

62*0 

67.1 

69.6 

61.5 

66*2 

68 . 5 

60*1 

64.6 

66.9 

58*5 

63.0 

65.7 

57*2 

60.9 

63.9 

57.6 

59.3 

61.8 

68.4 

71.5 

74.3 

76.4 

77.2 
BO.O 

81.2 
80.8 
81*0 

80.7 

80.4 

79.5 

78.8 

77.7 

75.7 

74.4 

72.6 

71.6 

70.4 

69.3 

68.3 

67.8 

65.9 

65.6 


OVERALL 

SPL  91.0  92*6  93* 1 


93.1  92.1  90.8 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 

1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  7 60.0  8 67.5  9 75.0  10  82.5  11  90.0  12  97.5 


200.0 

67.1 

66 

3 

67 

6 

66.4 

66.4 

66.1 

250.0 

70.3 

69. 

0 

68 

1 

67.9 

67.7 

66.5 

315.2 

72.2 

70. 

2 

69 

4 

69.4 

68 . 3 

68  » 4 

400.0 

74.7 

72. 

8 

71 

2 

70,2 

68.8 

68 . 6 

500.0 

75.9 

73. 

8 

72 

6 

71.0 

70.5 

69.4 

630.0 

78.1 

75, 

6 

73 

9 

73.1 

72.5 

71.4 

800.0 

79.1 

76, 

8 

75 

6 

74.3 

73.6 

72.9 

1000.0 

79.7 

77. 

6 

76 

5 

75.5 

74.4 

73.5 

1250.0 

80.5 

78 

2 

77 

2 

76.1 

75.6 

74.4 

1600.0 

80.0 

77, 

9 

77 

2 

75.9 

75.5 

74.2 

2000.0 

79.9 

78, 

3 

77 

1 

76.2 

75.4 

74.5 

2500.0 

79.6 

77, 

8 

76 

7 

76.3 

75.6 

74.5 

3150.0 

79.0 

77, 

6 

76 

6 

76.1 

75.6 

74.1 

4000.0 

78.5 

77 

4 

75 

a 

75.9 

74.8 

74.0 

5000.0 

77.3 

76, 

5 

75 

0 

75.0 

74.1 

73.5 

6300.0 

76.1 

75, 

3 

73 

8 

74.4 

73.7 

73.1 

8000.0 

75.4 

75. 

7 

73 

4 

74.3 

73.3 

73.0 

10000.0 

74.5 

74, 

2 

71 

9 

73.5 

72.8 

72.6 

12500.0 

73.8 

74, 

6 

7 1 

9 

73.2 

72.6 

72.4 

16000.0 

73.0 

74. 

3 

71 

7 

72*6 

72.4 

72.1 

20000.0 

71.9 

73, 

3 

70 

7 

71 .6 

71.4 

71.2 

25000.0 

71.2 

72, 

4 

69 

9 

70,4 

70.6 

70.2 

31500.0 

69.7 

70. 

a 

68 

2 

68.3 

68.9 

68.6 

40000.0 

68.1 

69, 

4 

66 

3 

65,9 

67,4 

66.8 

OVERALL 

SPL 

90.6 

89.2 

87.8 

87.4 

86.8 

86.0 
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SUPERSONIC  jet  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.02  pSl#  ATMOSPHERIC  PRESSURE  = 14.18  PSI 

RESERVOIR  TEMPERATURE  = 1346.00  DEG.F.  CHAMBER  TEMPERATURE  = 61.00  DEG.F 

RELATIVE  HUMIDITY  = 60.0  PERCENT 

gamma  = 1.330 

RUN  NUMBER  231 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.072 
TEMPERATURE  RATIO  TR  = 3.466 
MACH  NUMBER  MJ  = 0.325 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.407 
JET  DENSITY  RATIO  DJ/Do  = 0.293 
JET  VELOCITY  RATIO  VJ/AO  = 0.599 
JET  VELOCITY  Vj  = 670*4  FPS 

TR/TJ  = 1.017 
QR/DO  = 0.309 
DR/DJ  = 1.054 

MASS  FLOW  = 0.322  POUNDS  PER  SECOND 
THRUST  = 6.79  POUNOS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO*  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

10  82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

60.6 

62. 

1 

63 

0 

63.2 

62.3 

61. 

3 

250.0 

64.0 

64. 

0 

63 

6 

63.8 

64.3 

64. 

0 

315.2 

66.2 

66. 

1 

67 

0 

67.1 

66.8 

66. 

4 

400.0 

68.8 

68. 

3 

67 

8 

68.1 

68.1 

68. 

3 

500.0 

71.0 

69. 

6 

69 

7 

70.0 

69.3 

68. 

5 

630.0 

72.5 

71. 

8 

71 

6 

71.7 

70.3 

70. 

8 

800.0 

74.0 

73. 

0 

72 

9 

71.8 

70.9 

71. 

6 

1000.0 

74.9 

73. 

2 

73 

2 

72.7 

71.7 

71, 

3 

1250.0 

74.8 

73. 

4 

74 

1 

73.6 

72.2 

72, 

0 

1600.0 

74.4 

73. 

6 

73 

6 

73.0 

71.9 

71 

6 

2000.0 

74.3 

73 

7 

73 

7 

73.1 

72.0 

71, 

7 

2500.0 

73.6 

73 

0 

73 

0 

72.6 

72,0 

71, 

6 

3150.0 

73.4 

72 

7 

72 

8 

72.6 

71.5 

71 

1 

4000.0 

72.8 

72. 

5 

72 

8 

72.0 

71.2 

70, 

7 

5000.0 

71.6 

71. 

6 

72 

3 

71.3 

70.9 

70, 

0 

6300.0 

71.4 

71. 

9 

72 

4 

71.3 

71.2 

70, 

3 

8000.0 

71.0 

71 

8 

7 1 

0 

70.8 

70.7 

69, 

4 

10000.0 

71.5 

71 

5 

70 

4 

70.3 

70.5 

69, 

0 

12500.0 

71.4 

70. 

0 

70 

6 

69.7 

70.2 

68, 

6 

16000.0 

70.2 

69 

5 

69 

3 

69.0 

69.6 

67, 

9 

20000.0 

68.9 

70 

0 

69 

7 

68.5 

69.2 

67, 

6 

25000.0 

68.9 

68 

7 

69 

0 

68.2 

68.5 

66, 

9 

31500.0 

69.5 

69 

0 

6ft 

9 

68.3 

68.2 

67 

1 

40000.0 

68.8 

68 

8 

68 

9 

68.9 

67.8 

67 

5 

OVERALL 

SPL 

85.6 

85.0 

85.1 

84,6 

84.0 

83.4 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 

continued 

1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 


HZ  16 

127.5 

17  135.0 

18  142.5 

19  150 

200.0 

61.0 

63.5 

62*4 

63.1 

250.0 

64.1 

65.0 

64*5 

64.5 

315.2 

67.6 

66.7 

66*0 

66. 1 

400.0 

67.3 

68.0 

68*0 

67.6 

500.0 

66.1 

69.3 

68*5 

67.7 

630.0 

70.1 

70.3 

69*0 

68.9 

600.0 

70.8 

70.6 

69.3 

68.6 

1000.0 

70.9 

71.7 

70.1 

68.8 

1250.0 

71.4 

71.7 

69.9 

68.0 

1600.0 

71.2 

70.7 

69.O 

67.0 

2000.0 

71.5 

71.3 

68.8 

66.4 

2500.0 

71.0 

70.7 

68*0 

65.7 

3150.0 

70.7 

70.6 

67.9 

65.3 

4000.0 

70.5 

70.2 

67.2 

64.5 

5000.0 

69.9 

69.2 

65.9 

63.1 

6300.0 

69.6 

69.0 

65*4 

62.7 

8000.0 

68.6 

68.0 

63.7 

60.8 

10000.0 

68.2 

67.0 

63.O 

60.0 

12500.0 

67.3 

66.2 

6l»4 

58.0 

16000.0 

66.6 

64.8 

60 .4 

56.3 

20000.0 

66.3 

63.5 

59.5 

55.3 

25000.0 

65.1 

62.6 

58*4 

53.7 

31500.0 

64.5 

62.0 

57*5 

52.7 

40000.0 

64.2 

61.9 

56*6 

52.3 

overall 

✓ 

SPL 

82.7 

82.5 

80.4 

78.9 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 


Rp^tRuniR  PRESSURE  “ 1.50  pSl#  ATMOSPHERIC  PRESSURE  - 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1464.00  DEG.F.  CHAMBER  TEMPERATURE  = 114.00  DEG.F 

RELATIVE  HUMIDITY  = 24.0  PERCENT 
Gamma  = 1.330 


RUN  NUMBER  102 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = l.l05 
TEMPERATURE  RATIO  TR  = 3.352 
MACH  NUMBER  MJ  = 0.391 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  = 3.270 
JET  DENSITY  RATIO  DJ/Oo  = 0.306 
JET  VELOCITY  RATIO  VJ/aO  = 0*707 
JET  VELOCITY  Vj  = 829*2  FPS 

TR/TJ  = 1.025 
DR/00  = 0.330 
DR/OJ  =1.078 

MASS  FLOW  = 0.39*,  POUNDS  PER  SECOND 
THRUST  = 9.84  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


335 


f?vjBS»M«f»t.  ^V-  V5mR5?S323JW^5^*^!’9VS 


1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

phone  phone  phone  phone  phone  phone 

NO,  ANGLE  NO.  ANgL£  NO.  ANGLE  NO,  ANGLE  NO,  ANGLE  NO.  ANGLE 
1 15.0  2 22.5  3 30.0  4 37.5  5 45.0  6 52. 5 


200.0 

77.4 

75.8 

?5*3 

73.3 

74.1 

70.8 

250.0 

79.3 

79.2 

80*2 

76.9 

74.9 

73.5 

315.2 

83.1 

82.5 

82*6 

80.1 

78.3 

77.0 

400.0 

85 . 6 

86 . 4 

84*4 

82.4 

81.9 

79.5 

500.0 

86.1 

86.9 

86*6 

84.7 

82.9 

81.2 

630.0 

86.6 

88*5 

89.3 

87.7 

85.6 

83.4 

fiOO.Q 

89.9 

91.0 

91.0 

89.0 

87.4 

85.5 

1000.0 

87.8 

89.8 

91*4 

90.5 

88 , 5 

86.3 

1250.0 

86.2 

89.0 

90.3 

90.0 

88.9 

86.8 

1600.0 

62.4 

86.0 

88  «0 

88.3 

88 . 3 

86.5 

2000.0 

79.4 

83.7 

85*7 

87.0 

87.3 

86.3 

2500.0 

76.0 

81.1 

83.7 

85.2 

86.8 

86.0 

3150.0 

72.8 

78.4 

81.4 

83.3 

85.6 

85.1 

4000.0 

71.1 

76.6 

7a  *9 

80.8 

84.0 

84.3 

5000.0 

69.2 

74.9 

76*6 

78.7 

82.4 

82.7 

6300.0 

67.7 

72.9 

74*8 

77.0 

80.5 

81.7 

6000.0 

67.3 

71.4 

72*7 

75.0 

78.9 

80.1 

10000.0 

65.9 

68*7 

70.6 

73.1 

77,4 

78.7 

12500.0 

64.5 

67.9 

6«.9 

71.7 

75,5 

77.5 

16000.0 

63.1 

67.4 

67*7 

70.4 

74.4 

76*6 

20000.0 

59.9 

64.9 

65*9 

68.3 

72.9 

75.3 

25000.0 

57.3 

63.3 

64.5 

67.0 

71.5 

74.6 

31500.0 

55.9 

-8.7 

62*6 

64,9 

69.5 

73.0 

40000,0 

56,5 

-7.6 

-7.6 

64.4 

67.7 

72.1 

OVERALL 

SPL 

96.2 

97,7 

93.  b 

97,9 

97.6 

96.4 

1/3  octave  sound  pressure  level 

CONTINUED 


: -'v*H 


\ 


1/3 

OCTAVE 


CENTER 

FREQ. 

HZ 


MICRO 
PHONE 

NO.  ANGLE  NO 


MICRO 

phone 

ANGEE  NO 


MICRO 
PHONE 
angle  NO 


MICRO 

PHONE 

ANGLE  NO 


0.  ANt.Lt  nu.  5 ii 

7 60.0  8 67.5  9 75.0  10  11 


MICRO  MICRO 

PHONE  PHONE 

. angle  NO.  angle 

90.0  12  g7.5 


200.0  71.0 

250.0  73.9 

315.2  73.7 

400.0  77.4 

500.0  76.6 

630.0  80. B 

800.0  82.7 

1000. 0 83.7 

1250.0  84.8 

1600.0  84.5 

2000.0  84.4 

2500.0  84.0 

3150.0  83.2 

4000.0  83.2 

5000.0  82.0 

6300.0  80.7 

8000.0  79.8 

10000.0  78.8 

12500.0  77.5 

16000.0  76.4 

20000.0  75.0 

25000.0  73.5 

31500.0  71.5 

40000.0  70.0 


69.9 

71.0 

72.1 

74.3 

76.3 

78.4 
80.7 

82.4 
83.3 

83.1 
83*6 
63*2 

83.1 

82.9 
82.0 

81.5 
81.0 

80.1 

79.5 

79.0 
77.7 

76.9 
75.4 

74.1 


68*4 

69»5 

70*5 

72»9 

74.5 

77.3 
78*7 
80*2 

81.3 
81.7 
82*3 
82*2 
82.2 

81.3 
80*7 
80.0 

79.4 
79*1 
78*1 
77*9 
77.0 
76*3 
74*8 
73*3 


68.1 
68.9 
71.  Q 

72.4 

73.6 

76.4 

78.1 

79.7 

80.5 

60.8 
81.0 
80. 8 

80.9 

80.5 

79.9 

79.6 

79.2 
78.4 

77.9 

77.3 

76.3 

75.2 

73.4 

71.3 


67.6 

69.3 
70.1 

71.5 

73.3 

75.6 

76.9 

78.5 

79.6 

79.9 
80.0 
80.2 

80.4 

80.1 

79.7 

79.4 

78.9 

77.5 

77.7 

77.5 

76.4 

75.6 

73.9 

72.5 


67.8 

68.8 

70.4 
71.2 

72.1 

74.6 

76.2 

77.4 

78.7 

78.8 

79.0 

79.3 

79.3 

79.1 

78.5 

78.1 

77.7 

77.4 

76.6 

76.3 
74.9 

73.8 

72.1 

70.3 


OVERALL 
SPL  94.6 


94,1 


92*7 


91.9  91.4 


90.3 
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SUPEftSONlC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  ~ 1.40  pSl.  ATMOSPHERIC  PRESSURE  = 14.1fi  PSI 

RESERVOIR  TEMPERATURE  = 1354.00  DtG.F#  CHAMBER  TEMPERATURE  = 61.00  DEG.F 

RELATIVE  HUMIDITY  = 60.0  PERCENT 

gamma  = 1.330 

RUN  NUMBER  232 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.099 
TEMPERATURE  RATIO  TR  = 3.482 
MACH  NUMBER  M-J  Z 0.378 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.401 
JET  DENSITY  RATIO  DJ/Dq  = 0.294 
JET  VELOCITY  RATIO  VJ/AO  = 0.698 
JET  VELOCITY  VJ  = 781.0  FPS 

TR/TJ  = 1.024 
DR/DO  = 0.31b 
OR/CJ  = 1.073 

MASS  FLOW  = 0.376  POUNDS  PER  SECOND 
THRUST  = 9.23  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 


338 


1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90  «0  12  97.5  13  105.0  14  112.5 


200.0 

61.9 

64.1 

250.0 

64.7 

66.1 

315.2 

68.1 

08  • 6 

400.0 

70.2 

70.1 

500.0 

72.6 

72.7 

630.0 

75.3 

74.3 

800,0 

76.6 

76.6 

1000.0 

77.9 

76.6 

1250.0 

78.4 

77.4 

1600.0 

78.2 

77.4 

2000.0 

78.3 

78.3 

2500.0 

78.0 

77.8 

3150.0 

78.0 

77.7 

4000.0 

77.4 

77.7 

5000.0 

76.3 

76.6 

6300.0 

75.9 

76.8 

8000.0 

75.6 

76.7 

10000.0 

76.1 

76. 1 

12500.0 

75.7 

74.9 

16000.0 

74.2 

74.2 

20000.0 

72.6 

74.6 

25000.0 

73.1 

73.6 

31500.0 

73.6 

74.0 

40000,0 

73.1 

74.2 

overall 

spl 

89.4 

89.3 

65.5 

65.4 

63.8 

66*2 

65,7 

66.6 

6a*  9 

68.7 

69.0 

70.7 

70.3 

69.9 

72*5 

72.4 

71.8 

73.2 

73.9 

73.5 

74*6 

74.8 

74.6 

76*0 

75.8 

75,0 

77.1 

76.8 

76.1 

76*8 

76*6 

75.9 

77.5 

77.2 

76,5 

77*0 

77.1 

76.3 

76.7 

76.9 

76.1 

76*4 

76*6 

75.7 

76*3 

75.9 

75.5 

75.9 

76.1 

75.8 

74*6 

75.0 

74.9 

74.3 

74.7 

74.5 

74*3 

74.6 

74.1 

72.9 

73.8 

73.5 

73.0 

73.2 

73.0 

72.7 

72.8 

72.7 

72.9 

72.6 

72.7 

73*2 

73.3 

72.4 

88*4 

88.5 

87.9 

MICRO 
PHONE 
NO,  ANGLE 
15  120.0 


63.2 

66.4 

69.0 

70.3 

71.2 

73.4 

74.3 

74.8 

75.5 

75.4 

75.8 

75.6 

75.5 

74.9 

74.2 
74.4 

73.3 

72.3 
72.2 

71.1 

70.6 

70.2 

70.3 
70.8 


86.9 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

CENTER 

FREQ. 


HZ 


micro  micro  MICRO 

PHONE  PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
16  127.5  17  135.0  18  142,5 


200.0 

62.7 

250.0 

66.4 

315.2 

69.0 

400.0 

69.2 

500.0 

71.4 

630.0 

73.3 

600.0 

73.8 

1000.0 

74.3 

1250.0 

74.6 

1600.0 

74.4 

2000.0 

75.1 

2500.0 

75.0 

3150.0 

75.0 

4000,0 

74.6 

5000.0 

73.9 

6300.0 

73.9 

6000.0 

72,8 

10000.0 

72.1 

12500.0 

71.1 

16000.0 

70.3 

20000.0 

69,5 

25000.0 

68.6 

31500.0 

68,2 

40000,0 

68.1 

OVERALL 
SPL  86.3 


62.8 

64*2 

65.9 

67.1 

67.8 

63*3 

68.9 

68*4 

71.0 

69.6 

72.4 

70*9 

73.5 

7i.a 

73.3 

72*6 

73.8 

7 3*2 

73.6 

72*4 

74.0 

72.6 

73.6 

72*5 

73.9 

720 

73,8 

72*3 

72.6 

7l  »1 

72*4 

70.7 

71,3 

69,4 

70,1 

67*9 

68.9 

66*9 

67,7 

65*9 

66.5 

65.2 

65.1 

63.7 

64.4 

62*7 

64.5 

62*0 

85.1 

83*8 

MICRO 
PHONE 
NO.  ANGLE 
19  150.0 


64.9 

66*1 

67.1 

68.8 

70.1 

70.7 
71.4 

71.6 

71.0 

70.8 

70.3 

69.9 
69.8 

69.3 

68.0 

67.7 

66.1 

64.7 

63.1 
61,5 

61.1 

59.1 

56.1 
58.0 


82.0 


SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 1.90  PSI,  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1520.00  OEG.F*  CHAMBER  TEMPERATURE  = 115.00  DEG.F 

RELATIVE  HUMIDITY  = 26,0  PERCENT 

Gamma  = 1.330 
run  number  103 

microphones  are  twelve  feet  FROM  the  nozzle  exit  PLANE 

PRESSURE  RATIO  PR  = l«i34 
TEMPERATURE  RATIO  TR  = 3,443 
MACH  NUMBER  MJ  = 0.438 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.338 
JET  DENSITY  RATIO  DJ/Do  = 0.300 
JET  VELOCITY  RATIO  VJ/AO  = 0.800 
JET  VELOCITY  Vj  = 939.9  FPS 

TR/TJ  = 1.032 
DR/DO  = 0.329 
DR/DJ  = 1.099 

MASS  FLOW  = 0.439  POUNDS  PER  SECOND 
THRUST  = 12.35  POUNDS 

SHOCK  CELL  LENGTH  S = 0,000  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

79.4 

77.4 

7?.0 

75.8 

75.0 

72.3 

250.0 

81.9 

81*0 

81.3 

79.5 

77.6 

74.9 

315.2 

84.8 

83.9 

85*0 

82.2 

80.1 

78.1 

400.0 

87.7 

88.6 

86  * 6 

85.0 

83.3 

81.0 

500.0 

90.1 

89.3 

89*4 

87.9 

85.6 

82.7 

630.0 

89.0 

90.9 

91.4 

90.0 

88.4 

85.0 

800.0 

93.0 

94.1 

93*3 

92.2 

90.3 

87.0 

1000.0 

91.5 

93.7 

94*4 

93.9 

91.7 

88.8 

1250.0 

91.2 

93.4 

95*0 

94.3 

92.6 

89.4 

1600.0 

86.3 

90.7 

92.3 

92.3 

91.7 

89.0 

2000.0 

84.8 

88.0 

90  * 1 

90.8 

91.5 

89.0 

2500.0 

81.4 

85.1 

87.5 

89.1 

90.2 

88.5 

3150.0 

78.1 

82.5 

85*1 

87.0 

89.0 

87.8 

4000.0 

76.2 

80.4 

82*9 

85.1 

87.8 

86.9 

5000.0 

73.8 

78.6 

8l  • 0 

83.1 

86.1 

85.6 

6300.0 

71.9 

76.3 

7g.O 

81.2 

84.4 

84.2 

8000.0 

70.8 

74.7 

77.2 

79.6 

82.8 

82.7 

10000.0 

70.0 

72.3 

75.6 

77.8 

81.2 

81.4 

12500.0 

67.2 

71.2 

74.0 

76.6 

79.9 

80.1 

16000.0 

65.5 

70.3 

72.9 

75.4 

78,7 

79.1 

20000.0 

62.1 

68.1 

71*5 

73.8 

77.0 

77.7 

25000.0 

*8.6 

66.2 

70.2 

72.2 

75.5 

76.8 

31500.0 

-8.7 

64.0 

68*0 

69.9 

73.1 

75.1 

4Q000.0 

-7.6 

-7.6 

66  * 1 

68.5 

70.8 

74.0 

OVERALL 

SPL  99.5 

101.1 

101.9 

101,5 

101.0 

98.8 

3^2 

1 
i 
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1/3  octave  sounq  pressure  level 

CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

r,w.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

70.4 

68.7 

69*5 

69.6 

68.4 

69.5 

250.0 

72.8 

71.0 

69*5 

70.2 

69.7 

70.7 

315.2 

74.8 

73.4 

7l»5 

72.2 

70.5 

71.4 

400.0 

78.1 

75.5 

74*4 

73.6 

73.1 

72.2 

500.0 

60.3 

77.5 

76*3 

75.2 

74.7 

73.4 

630.0 

82.4 

79.8 

7fl.2 

77.5 

76.6 

76.1 

800.0 

84.7 

81.8 

80*5 

79.6 

78.2 

77.9 

1000.0 

86 . 2 

83.5 

81.9 

81.4 

79.8 

79.6 

1250.0 

87.6 

85.3 

83.3 

82.5 

81.3 

80.2 

1600.0 

87.7 

85.1 

83*6 

83.0 

81.4 

80.6 

2000.0 

87.9 

86.0 

84.5 

83.8 

82.0 

81.0 

2500.0 

87.5 

86.0 

84.8 

83.9 

82.3 

81.1 

3150.0 

87.3 

86.2 

84.9 

84.1 

82.3 

81.3 

4000.0 

87.0 

85.9 

84*8 

83.8 

82.2 

81.1 

5000.0 

85 . 8 

85.4 

84.2 

83.1 

81.6 

80.7 

6300.0 

85.0 

84.9 

83.7 

82.5 

80.9 

80*6 

8000.0 

83.9 

84.2 

82*8 

81.9 

80.5 

80.4 

10000.0 

82.8 

83*2 

82.1 

80.7 

79.6 

79.6 

12500.0 

81.5 

82.5 

81.5 

80.1 

78.6 

79.4 

16000.0 

80,5 

81*9 

81*2 

79.5 

78.3 

78.9 

20000.0 

79.2 

80*6 

60.2 

78.3 

76.8 

77.7 

25000.0 

78.1 

79.4 

7g.3 

77.0 

75.7 

76.4 

31500.0 

76.3 

77.7 

77.7 

74.9 

73.9 

74.5 

40000.0 

74.8 

76.5 

76*2 

72.6 

72.6 

72.8 

OVERALL 

SPL 

97.9 

96.7 

95.4 

94.4 

92.9 

92.4 

3^3 


999199 


1 

i 


» 

i 


i 


3 

ij. 

I 


i supersonic  jet  exhaust  noise 

a 

| MACH  1,0  NOZZLE 

i 

1 RESERVOIR  PRESSURE  = 1.86  pSl#  ATMOSPHERIC  PRESSURE  = 14.18  PSl 

| RESERVOIR  TEMPERATURE  = 1366.00  OEG.F*  CHAMBER  TEMPERATURE  = 61.00  DEG.F 

i RELATIVE  HUMIDITY  = 60.0  PERCENT 

GAMMA  = 1.330 

RUN  NUMBER  233 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = i,l3l 
I TEMPERATURE  RATIO  TR  = 3.505 

MACH  NUMBER  MJ  = 0.434 

JET  STATIC  TEMPERATURE  RATIO  TJ/T0  = 3.399 
JET  DENSITY  RATIO  OJ/OQ  z 0.294 
JET  VELOCITY  RATIO  VJ/AO  = 0.800 
JET  VELOCITY  Vj  = 894.9  FPS 

TR/TJ  = 1.031 
DR/DO  = 0.323 
DS/DJ  = 1.097 

MASS  FLOW  = 0.-431  POUNqS  PER  SECOND 
THRUST  = 12,13  POUNDS 


1/3 

OCTAVE 


1/3  OCTAVE  SOUND  pressure  level 
MICRO  MICRO  MICRO  MICRO  MICRO 


MICRO 


| 


i 


CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE  PHONE 
FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90.0  12  97.5  13  105.0  14  112.5  15  12Q.0 


200.0 

64.6 

66 

2 

67 

8 

66.5 

68.2 

66 

8 

250.0 

67.3 

68 

3 

6a 

7 

67.4 

67.8 

68. 

5 

315.2 

71.5 

71. 

4 

72 

3 

71.7 

72.0 

72. 

1 

400.0 

71.5 

72 

2 

72 

5 

72.4 

72.2 

71. 

9 

500.0 

74,7 

74 

2 

74 

2 

74.6 

74.2 

73. 

7 

630.0 

76.7 

75. 

7 

76 

1 

75.9 

75.5 

75. 

6 

800.0 

79.3 

78. 

0 

78 

2 

77.9 

77.5 

76. 

9 

1000.0 

81.0 

80. 

3 

7<* 

2 

79.4 

79.0 

78. 

4 

1250.0 

82.6 

80. 

8 

80 

3 

80.2 

79.6 

78. 

4 

1600,0 

83.1 

81 

2 

81 

6 

80.7 

80.4 

79. 

4 

2000.0 

83.4 

82 

1 

81 

6 

81.5 

80.8 

79. 

9 

2500.0 

82.9 

82. 

4 

81 

9 

81.4 

80.8 

80. 

2 

3150.0 

83.2 

82. 

6 

81 

9 

81.7 

80.8 

80. 

2 

4000.0 

83.2 

82. 

2 

81 

9 

81.5 

80.7 

79. 

8 

5000.0 

82.3 

81. 

4 

81 

5 

80.9 

80.0 

79. 

7 

6300.0 

81.8 

81. 

4 

81 

6 

80.8 

80.3 

79. 

5 

8000.0 

80.8 

80. 

9 

80 

6 

80.1 

79.5 

78. 

7 

10000.0 

81.0 

81. 

0 

79 

7 

79,9 

79.8 

78. 

9 

12500.0 

81.3 

80 

5 

79 

6 

79.4 

79.0 

78. 

3 

16000.0 

80.4 

78. 

8 

78 

8 

78.6 

78.4 

77. 

7 

20000.0 

79.2 

78. 

9 

77 

9 

78.3 

78.0 

77. 

3 

25000.0 

78.4 

78 

9 

78 

2 

78.0 

77.7 

77. 

3 

31500.0 

79.3 

78 

2 

78 

1 

77.8 

77.4 

77. 

4 

40000.0 

80.2 

79 

7 

79 

2 

78.9 

78.4 

79. 

1 

OVERALL 

SPL  94.3  93.5 


92.8  92.3  91.7 


93.1 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

66.1 

65.5 

250.0 

67.7 

66*8 

315.2 

73.1 

71.3 

400.0 

72.6 

71.0 

500.0 

72.7 

72.7 

630.0 

75.6 

73.7 

800.0 

77.2 

76.1 

1000.0 

77.9 

76.4 

1250.0 

78.1 

76.7 

1600,0 

78.5 

77.7 

2000.0 

79.5 

78.0 

2500.0 

79.4 

78.4 

3150.0 

79.6 

78*7 

4000.0 

79.7 

78.4 

5000.0 

79.4 

77.6 

6300.0 

79.4 

77.3 

8000.0 

78.4 

76.5 

10000.0 

77.9 

75.3 

12500.0 

77.2 

74.2 

16000.0 

76.4 

73.0 

20000.0 

76.0 

72.1 

25000.0 

75.5 

71.2 

31500.0 

75.2 

70.5 

40000.0 

75.9 

71.2 

OVERALL 

SPL 

91.0 

89.2 

0 18  142.5  19  150*0 


64*2 

65.8 

67.6 

68.8 

7l»0 

71.7 

71.3 

70.9 

73.0 

72.1 

73.5 

73.4 

74.4 

74.0 

76.2 

75.1 

76*4 

75.2 

76.4 

75.0 

76*8 

75.0 

76.9 

75.0 

76*9 

74.7 

76*9 

74.6 

76*3 

73.4 

76.2 

73.1 

74.9 

72.1 

73.8 

70.6 

72*3 

69.4 

71.1 

67.8 

70.3 

66.5 

69.4 

65.2 

68.5 

63,9 

69.1 

64.2 

88.0 

86.2 
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supersonic  jet  exhaust  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.40  pSl#  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1540.00  D£G.C»  CHAMBER  TEMPERATURE  = 116.00  DEG.F 

RELATIVE  HUMIDITY  = 22.0  PERCENT 

Gamma  = 1.330 
run  NUMBER  104 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.169 
TEMPERATURE  RATIO  TR  = 3.472 
MACH  NUMBER  MJ  = 0.469 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.340 
JET  DENSITY  RATIO  OJ/Oo  = 0.299 
JET  VELOCITY  RATIO  VJ/AO  = 0.894 
JET  VELOCITY  VJ  = 1051.4  FPS 

TR/TJ  = 1.039 
OR/DO  = 0.337 
DR/DJ  = 1.124 

MASS  FLOW  = 0.4S3  POUNDS  PER  SECOND 
THRUST  = 15.41  POUNDS 


SHOCK  CELL  LENGTH  S = 0,000  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO  MICRO 

PHONE  PHONE  PHoNE  PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
1 15.0  2 22*5  3 30.0  4 37.5  5 45.0 


200.0 

81.7 

80.3 

80  • 1 

78.0 

76,9 

250.0 

83.4 

83*6 

83*9 

82.1 

79,7 

315.2 

87.9 

86 . 6 

86*3 

84.6 

83.1 

400.0 

90.1 

90.8 

88*0 

87.2 

85.7 

500.0 

93.5 

91.6 

91.3 

89.9 

88.1 

630 . 0 

91.8 

93.8 

94.3 

92.5 

90.8 

800.0 

95.1 

97.2 

96*1 

94.8 

93.1 

1000.0 

93.8 

97.1 

98.0 

97.0 

95.5 

1250.0 

94.4 

97.9 

98*8 

98.3 

96.7 

1600.0 

92.5 

96.4 

97.0 

96.8 

95.8 

2000.0 

89.6 

93.9 

94.8 

95.5 

95.4 

2500.0 

85.4 

90.7 

91.7 

93.4 

94.3 

3150.0 

81.5 

87.7 

89*0 

91,3 

92.9 

4000.0 

79.1 

85.7 

86*7 

89.1 

91.5 

5000.0 

76.5 

83.5 

84*1 

87.0 

89.7 

6300.0 

74.1 

81.4 

81.7 

85.2 

88,1 

8000.0 

73.0 

79.6 

7g»6 

83.3 

86.4 

10000.0 

71.6 

77.3 

77*8 

81.1 

84.3 

12500.0 

70.3 

76.0 

75*5 

79.7 

82.7 

16000.0 

69.0 

74.4 

74.1 

78.2 

81.3 

20000.0 

65.5 

72.2 

72*1 

76.4 

79.3 

25000.0 

63.0 

70.2 

7o  *6 

74.9 

77.8 

31500.0 

-8.7 

67.2 

68*5 

72.3 

75.5 

40000.0 

-7.6 

64.7 

66*7 

70.6 

73.2 

102.4  105.0 


105.1  104.6 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


74.7 

76.6 

80.3 

83.3 
84.9 

87.6 

90.2 

91 . 6 

93.2 

93.0 

92.8 

92.7 

92.0 

91.5 

90.1 

88.9 

87.5 

85.9 

84.6 

83.2 

81.8 

80 . 6 
78.7 

77.3 


102.6 


OVERALL 

SPL 


105*4 


1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE 

FREQ,  NO,  ANGLE  NO.  ANGLE  NO,  ANGLE  NO,  ANGLE  NO.  ANGLE 
HZ  7 60.0  8 67.5  9 75.0  10  82.5  11  90.0 


200.0 

72.4 

71.4 

250.0 

7^.8 

72.5 

315.2 

77.0 

74.0 

400.0 

80.1 

77.0 

500.0 

81.8 

79.0 

630.0 

84  * 5 

81.5 

800.0 

87.0 

84.2 

1000,0 

98,9 

85 . 6 

1250.0 

90.5 

87.3 

1600.0 

90.7 

87.5 

2000.0 

91.4 

88.7 

2500.0 

91.2 

89.0 

3150.0 

91.0 

89.0 

4000.0 

91.1 

89.5 

5000.0 

90.4 

88.7 

6300.0 

89.5 

88.2 

8000.0 

88.4 

87.5 

10000.0 

87.1 

86*4 

12500.0 

85.7 

85.7 

16000.0 

84.5 

84  s 9 

20000.0 

83.0 

83.5 

25000.0 

61.7 

82.4 

31500.0 

79.6 

80.5 

40000.0 

77.8 

79.0 

OVERALL 

SPL  101.4 

99.5 

61.0 

71.6 

70.8 

7i  «9 

71.8 

71.4 

73 .2 

73.9 

72.7 

75*6 

75.0 

73.8 

78.3 

77.0 

76.6 

80*7 

79.0 

78.6 

82*3 

81.0 

80 , 5 

84.7 

83.6 

82.2 

86*5 

84.8 

84.2 

87.0 

85.5 

84.2 

87.9 

86.6 

85.1 

88*2 

86.9 

85.4 

88*6 

87.3 

85.8 

88*4 

87.1 

85.3 

87.8 

86.5 

85.0 

87.3 

86.0 

84.4 

86.7 

85*8 

83.8 

85.7 

84.5 

83.3 

85.I 

83.9 

82.7 

84.6 

82.7 

82.3 

83.5 

81.5 

81,1 

82.7 

80.1 

80.0 

81.0 

77.9 

78.2 

79.2 

75.8 

76.9 

98*8 

97.4 

96.2 

3bS 


MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


70.8 

71.2 

73.2 

74.0 

76.1 

77.8 

80.5 

81.5 

63.0 

84.1 

84.3 

84.5 

85.1 

85.2 

84.9 

84.6 

84.2 

83.7 

83.3 
82 . 6 

81.3 
80.0 
78.1 

76.3 


95.9 


'i  v.w*’  - ~ "*■-  -m^r.  ^ 


SUPERSONIC  JET  EXHAUST  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 2.3b  PSI*  ATMOSPHERIC  PRESSURE  = 14.02  PSI 

RESERVOIR  TEMPERATURE  = 1376.00  DEG.F*  CHAMBER  TEMPERATURE  = 61.00  DEG.F 

RELATIVE  HUmIOITY  = 40.0  PERCENT 

gamma  = 1.330 

RUN  NUMBER  176 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANC 

PRESSURE  RATIO  PR  = 1.168 
TEMPERATURE  RATIO  TR  = 3,524 
MACH  NUMBER  MJ  = 0.488 

JET  STATIC  TEMPERATURE  RATIO  TJ/T0  = 3.391 
JET  OENSITY  RATIO  DJ/D0  = 0.295 
JET  VELOCITY  RATIO  VJ/A0  = 0.899 
JET  VELOCITY  Vj  = 1006.2  FPS 

TR/TJ  = 1.039 
DR/DO  = 0.332 
OR/DJ  = 1.124 

MASS  FLOW  = 0.486  POUNoS  PER  SECONO 
THRUST  = 15.37  POUNOS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


350 


1/3  octave  SOUND  pressure  level 


1/3 

octave  micro  micro  MICRO  micro  micro 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANqLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  9Q.0  12  97.5  13  105.0  14  112.5 


200.0 

66.8 

68- 

9 

6g 

4 

68.4 

68.1 

250.0 

69.3 

69. 

7 

69 

• 3 

69.0 

69.7 

315.2 

70.7 

71- 

4 

7l 

,7 

72.0 

72.7 

400.0 

74.2 

74. 

4 

73 

.9 

73.9 

74.1 

500.0 

76.8 

76. 

2 

76 

► 5 

76.1 

76,4 

630.0 

79.3 

78. 

6 

78 

6 

78*3 

78.1 

800.0 

81.8 

81 

2 

80 

,1 

79.3 

79.9 

1000.0 

83.8 

82. 

3 

81 

,0 

80.3 

80.4 

1250.0 

85.4 

83 

4 

82 

.7 

82.0 

81.8 

1600.0 

85,4 

84. 

0 

83 

,0 

82.3 

82,3 

2000.0 

85 . 8 

84. 

7 

83 

.7 

82.7 

82.7 

2500.0 

85 , 6 

84 

a 

83 

.9 

103.1 

83.2 

3150.0 

85.7 

84 

7 

83 

.9 

83.2 

83.0 

4000.0 

85.6 

84. 

8 

83 

.8 

82.9 

82.7 

5000.0 

84.8 

84, 

4 

83 

>6 

82.4 

82.3 

6300.0 

84 . 3 

84. 

4 

83 

.2 

82.2 

82.1 

8000.0 

83 . 8 

84. 

6 

82 

0 

81.7 

81.2 

ICOOO.O 

83.7 

84 

1 

81 

>2 

81.2 

80.7 

12500.0 

83.4 

82. 

6 

81 

.3 

80.9 

80.4 

16000.0 

82.4 

81. 

8 

80 

»0 

80.4 

79.9 

20000.0 

80.8 

82 

4 

80 

>2 

79,8 

79.1 

25000.0 

80.6 

81. 

5 

80 

>0 

79.6 

79.0 

31500.0 

80.7 

81. 

7 

80 

>0 

79.0 

78.7 

40000.0 

79.8 

81. 

9 

79 

.8 

79.1 

78.0 

OVERALL 

SPL 

96.7 

96.2 

94.9 

103.6 

94.1 

MICRO 
PHONE 
NO.  ANGLE 
15  120-0 


66.8 

70.0 

73.1 

74.5 
75.7 

78.2 

79.6 
80.0 

80.9 

81.4 
82.0 
82.1 
82.1 

81.9 

81.5 

81.2 

80.3 

79.5 

78.9 

78.1 

77.5 

77.3 

77.1 
77.3 


93.2 


351 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHoNE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

MO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

7 35*3 

18  142.5 

19  150.0 

200.0 

66.1 

0.0 

67*3 

68.4 

250.0 

70.2 

0.0 

69.8 

69.8 

315.2 

72.7 

0.0 

70*5 

70.2 

400.0 

73.6 

0.0 

72.6 

72.4 

500.0 

75.6 

0.0 

74*2 

73.0 

630.0 

78.1 

0.0 

75*1 

74.3 

600.0 

79,2 

0.0 

76.6 

74.8 

1000.0 

79.4 

0.0 

78*1 

76.4 

1250.0 

80.5 

0.0 

78*5 

76.3 

1600.0 

80.9 

0.0 

78.5 

76.4 

2000.0 

81.6 

0.0 

7g.l 

76.6 

2500.0 

81.8 

0.0 

79.1 

76.6 

3150.0 

81.7 

o.o 

79*2 

76.6 

4000.0 

81.6 

0.0 

7g.4 

76.1 

5000.0 

81.3 

0.0 

78.5 

75.5 

6300.0 

61.0 

0.0 

77.8 

75.3 

8000.0 

60.3 

0.0 

76.4 

74.2 

10000.0 

79.4 

0.0 

75. 0 

73.0 

12500.0 

78.5 

0.0 

73.7 

72.3 

16000.0 

77.7 

0.0 

72*7 

70.9 

20000.0 

77.0 

0.0 

7l  »6 

69.5 

25000.0 

76.5 

0.0 

71.1 

68.5 

31500.0 

75.9 

0.0 

70.2 

67.2 

40000.0 

75.4 

0.0 

69*2 

66.0 

OVERALL 

SPL 

92.8 

0.0 

89.9 

87.8 
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supersonic  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 4.20  pSl,  ATMOSPHERIC  PRESSURE  = 14.22  PSl 

RESERVOIR  TEMPERATURE  = 1605.00  DEG,F#  CHAMBER  TEMPERATURE  = 118.00  DEG.F 

RELATIVE  HUMIDITY  = 22.0  PERCENT 
GAMMA  = 1.330 

RUN  number  105 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.295 
TEMPERATURE  RATIO  TR  = 3.573 
MACH  NUMBER  MJ  = 0.634 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.350 
JET  DENSITY  RATIO  OJ/Dq  = 0.298 
JET  VELOCITY  RATIO  VU/AO  = 1.1&0 
JET  VELOCITY  Vj  = 1367.6  FPS 

TR/TU  = 1.066 
OR/DO  = 0.363 
DR/DJ  = 1.215 

MASS  FLOW  = 0.634  POUNqS  PER  SECOND 
ThRUST  = 25.91  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45*0 

6 52.5 

200.0 

87.4 

86*  o 

85*1 

82.9 

61.8 

79.4 

250.0 

89.3 

89.8 

89*7 

86.8 

85.2 

82.3 

315.2 

93.7 

92.7 

92*9 

90.3 

88.0 

85.0 

400.0 

96.1 

96.7 

95.4 

93.2 

91.6 

87.5 

500.0 

99.4 

98.4 

97*6 

96.2 

94.2 

90.0 

630.0 

97.9 

100.1 

100*4 

98.9 

96.9 

93.4 

800.0 

101.0 

103.1 

102«6 

101.9 

99.9 

96.0 

1000.0 

100.3 

103.2 

105*1 

104.2 

102.6 

98.6 

1250.0 

101.6 

104.5 

106. 9 

106.7 

105.1 

100.6 

1600.0 

101.4 

104.5 

107*0 

107.1 

105.8 

101.6 

2000.0 

101.2 

105.4 

107*0 

107.1 

106.0 

102.0 

2500.0 

100.1 

104.6 

105.9 

105.4 

105.2 

101.6 

3150.0 

96.9 

101.8 

103.1 

103.3 

103.5 

101.2 

4000.0 

93.0 

98.5 

99.9 

101.1 

102.1 

100.4 

5000.0 

89.0 

95.2 

9fe.8 

98.8 

100.0 

99.0 

6300.0 

85.7 

92.3 

93.9 

96.6 

98.3 

97.8 

8000.0 

83.0 

89.8 

91.6 

94.8 

96.6 

96.5 

10000.0 

80.8 

87.3 

89*5 

92.7 

94.7 

95.1 

12500.0 

79.2 

85.7 

87.6 

90.8 

93.2 

93.5 

16000.0 

78.0 

84.2 

85*9 

89.0 

91.7 

91.9 

20000.0 

75.0 

82.1 

84.3 

86.7 

89.5 

90.3 

25000.0 

72,3 

80.1 

82.7 

84.7 

87.8 

88.9 

31500.0 

1.3 

77.3 

80.0 

81,9 

85.3 

86.6 

40000.0 

2.4 

74.8 

77*6 

79.9 

82.9 

84.9 

OVERALL 

SPL 

110.3 

113.3 

114. 8 

114.7 

114.0 

110.9 
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1/3  octave  SOUND  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

rIZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

76.5 

74.7 

75.9 

74.6 

74.4 

74.2 

250.0 

79.4 

76.8 

75*6 

75.6 

75.8 

74.7 

315.2 

81.3 

79.0 

78*8 

77.3 

76.1 

76.8 

400.0 

85.0 

82.0 

79.9 

79.6 

79.3 

78.1 

500.0 

87.3 

83.1 

81.7 

80.4 

80.1 

79.5 

630.0 

89.2 

86*1 

84*4 

83.4 

83.0 

82.0 

800.0 

92.5 

88*6 

86*8 

85.7 

84.7 

84.2 

1000.0 

94.8 

90.8 

88*8 

87.7 

86.8 

85.8 

1250.0 

97.2 

93.3 

9l*0 

89.7 

88.6 

87.6 

1600  < U 

97.7 

94.4 

92*2 

90.7 

89.6 

88.5 

2000.0 

98.6 

95.5 

93*3 

91.9 

90.8 

89.5 

2500.0 

99.0 

96.1 

94*0 

92.6 

91.4 

90.2 

3150.0 

99.0 

96.7 

94*8 

93.2 

92.4 

90.8 

4000.0 

99.1 

97.1 

95*0 

93.4 

92.2 

91.1 

5000.0 

98.4 

96.9 

94*7 

93.1 

92.2 

91.0 

6300.0 

97.8 

96.7 

94*4 

93.1 

92.0 

90.8 

8000.0 

96.8 

96.1 

94*0 

92.8 

91.5 

90.6 

10000.0 

95.8 

95.4 

93*0 

91.9 

90.8 

90.1 

U500.0 

94.4 

94.5 

92.3 

91.3 

90.2 

89.5 

16000.0 

93.0 

93.5 

91.7 

90.5 

89.9 

89.2 

20000.0 

91.4 

91.8 

90»6 

89.1 

88 . 5 

87.7 

25000.0 

89.9 

90.5 

89*6 

87.8 

87.3 

86.6 

31500.0 

87.4 

88*1 

87.7 

85.5 

85.2 

84.6 

4000Q.0 

85.2 

86.4 

85*8 

82.9 

83 . 6 

82.7 

OVERALL 

SPL  109.0 

107.1 

105*1 

103.7 

102,7 

101.7 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 4.07  PSI#  ATMOSPHERIC  PRESSURE  = 14.02  PSI 

RESERVOIR  TEMPERATURE  = 1424.00  DEG.F*  CHAMBER  TEMPERATURE  = 61.00  DEG.F 

RELATIVE  HUMIDITY  =40.0  PERCENT 

gamma  = 1.330 

RUN  NUMBER  177 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 1.290 
TEMPERATURE  RATIO  TR  = 3.616 
MACH  NUMBER  MJ  = 0.629 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  = 3.395 
JET  DENSITY  RATIO  UJ/Do  = 0.295 
JET  VELOCITY  RATIO  VJ/aO  = 1.159 
JET  VELOCITY  VJ  = 1296*7  FPS 

TR/TJ  = 1.065 
DR/DO  = 0.357 
OR/DJ  = 1.211 

MASS  FLOW  = 0.625  POUNDS  PER  SECOND 
THRUST  = 25.50  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90.0  12  97.5  13  105.0  14  112.5 


200.0 

o9.7 

250.0 

72.4 

315.2 

73.9 

400.0 

76.9 

500.0 

80.0 

630.0 

82.3 

800.0 

85.0 

1000.0 

87.2 

1250.0 

89.2 

1600.0 

90.5 

2000.0 

91.2 

2500.0 

91.1 

3150.0 

91.6 

4000.0 

91.7 

5000.0 

91.1 

6300.0 

90.9 

8000.0 

90.6 

10000.0 

90.7 

12500.0 

90.3 

16000.0 

89.0 

20000.0 

87.2 

25000.0 

87.0 

31500.0 

86.8 

40000.0 

85,7 

OVERALL 

SPL 

102.4 

72- 

4 

72 

.3 

72 

5 

7l 

• 8 

74 

4 

74 

.2 

76 

8 

76 

• 9 

79 

3 

79 

► 3 

81 

9 

81 

• 8 

84. 

6 

84 

.0 

86 

4 

84 

>6 

87 

5 

86 

.4 

88. 

3 

87 

5 

89. 

7 

8a 

u 

90 

3 

88 

6 

90. 

6 

89 

>1 

90. 

7 

89 

.5 

90 

4 

89 

.5 

90 

7 

89 

.2 

91. 

0 

88 

1 

90. 

7 

87 

.4 

89. 

2 

87 

5 

88. 

2 

86 

1 

88. 

5 

8fe 

0 

87. 

6 

85 

7 

87. 

7 

85 

4 

87. 

6 

85 

0 

101. a 100.2 


72.2 

71.3 

72.1 

72.4 

74.8 

75.8 

77.2 

77,6 

79.7 

79.5 

81.8 

81.5 

83.3 

83.2 

84.1 

83.8 

86.2 

85.4 

86.7 

86.5 

87.6 

87.1 

88.1 

87.7 

88.8 

88.0 

88.8 

88.1 

88.3 

88.0 

88*2 

87.9 

87.7 

87.2 

87.0 

86.6 

86*6 

86.3 

85.9 

85.5 

85.2 

84.7 

84.9 

84.4 

84.3 

84.0 

84.2 

83,2 

99.5 

99.0 

MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


69.9 

73.0 

76.8 

78.5 

79.5 
82.4 

84.1 

84.2 

85.2 

86.3 

87.1 

87.8 
88 . 0 

87.9 

8'.  .8 

87.8 

86.9 

85.9 

85.2 

84.4 
83.8 
83.7 

83.3 

83 . 6 


98.8 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLI 

HZ  16 

127.5 

7 35.3 

18  142.5 

19  150. 

200.0 

0.0 

0.0 

69.7 

71.4 

250.0 

0.0 

0*0 

73*6 

73.5 

315.2 

0.0 

0.0 

74*6 

74.1 

400.0 

0.0 

0.0 

75*9 

76.3 

500.0 

0.0 

0*0 

77.8 

77.4 

630.0 

0.0 

0*0 

79.4 

77.9 

800.0 

0.0 

0.0 

81.0 

78.8 

1000.0 

0.0 

0.0 

82*1 

80.4 

1250.0 

0.0 

0.0 

83*7 

81.2 

1600.0 

0.0 

0.0 

83*8 

82.1 

2000.0 

0.0 

0.0 

84*6 

82.4 

2500.0 

0.0 

0.0 

85*0 

82.6 

3150.0 

0.0 

0.0 

85*1 

82.8 

4000.0 

0.0 

0.0 

85.3 

82.6 

5000.0 

0.0 

0.0 

84  * 6 

82.0 

6300.0 

0.0 

0.0 

84.2 

81.9 

8000.0 

0.0 

0.0 

83.I 

81.1 

10000.0 

0.0 

0.0 

81.7 

79.9 

12500.0 

0.0 

0.0 

80*6 

79.0 

16000.0 

0.0 

0.0 

79.7 

77.4 

20000.0 

0.0 

0.0 

7g.6 

76.0 

25000.0 

0.0 

0.0 

77*9 

75.0 

31500.0 

0.0 

0.0 

77.1 

73.8 

40000.0 

0.0 

0.0 

76*2 

72.6 

OVERALL 

SPL 

92.8 

0 

. 

0 

95*6 

93.5 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 5.60  pSl»  ATMOSPHERIC  PRESSURE  = 14.22  PSI 

RESERVOIR  TEMPERATURE  = 1600.00  DEG.F»  CHAMBER  TEMPERATURE  = 120.00  DEG.F 

RELATIVE  HUmIOITY  = 18.0  PERCENT 
GAMMA  = 1.330 

RUN  NUMBER  106 

MICROPHONES  ARE  TWELVE  FEET  FRoM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  s 1,394 
TEMPERATURE  RATIO  TR  = 3.552 
MACH  NUMBER  MJ  = 0.721 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  = 3.271 
JET  DENSITY  RATIO  DJ/Do  = 0.306 
JET  VELOCITY  RATIO  VJ/AG  = 1.305 
JET  VELOCITY  VJ  = 1540.3  FPS 

TR/TJ  = 1.086 
DR/DO  = 0.392 
OR/DJ  = 1.284 

MASS  FLOW  = 0.730  POUNDS  PER  SECOND 
THRUST  = 33.55  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO . ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

90.8 

89.5 

85*5 

83.9 

83.2 

80.1 

250.0 

92.8 

92.1 

91.0 

90.2 

86.9 

83.2 

315.? 

96.3 

95.0 

95*1 

92.6 

89.2 

86.2 

400.0 

99.3 

99.8 

97.5 

95.3 

93.2 

89.5 

500.0 

102.1 

101.4 

100.3 

98.4 

95.7 

91.9 

630.0 

100.5 

102.7 

102.7 

101.6 

98.7 

94.7 

800.0 

104.1 

106.5 

105*8 

104. 4 

102.1 

98.2 

1000.0 

102.9 

106.3 

107.7 

106.8 

104.6 

100.9 

1250.0 

104.5 

107.9 

109.8 

109.7 

107.7 

103.4 

1600.0 

104.5 

108.5 

109*5 

110.6 

108.9 

105.0 

2000.0 

105.0 

110.0 

110.3 

111.2 

110.1 

106.1 

2500.0 

105.4 

0.0 

110*4 

110.9 

109.6 

105.8 

3150.0 

104.8 

109.4 

109*4 

109.3 

108.2 

105.4 

4000.0 

102,7 

107.3 

106.7 

106.9 

106.8 

104.6 

5000.0 

99.0 

103.8 

103.6 

104.2 

104.6 

103.3 

6300.0 

95.9 

101.1 

101.2 

102.1 

103.0 

102.5 

8000.0 

92.7 

98.0 

98.6 

99.4 

101.1 

101.0 

10000.0 

89.7 

95.1 

9&»6 

97.1 

99.4 

99.6 

12500.0 

86.8 

92.8 

94.9 

94.9 

97.6 

98.1 

16000.0 

64.2 

90.7 

92.6 

92.9 

95.8 

96.4 

20000.0 

81.5 

88.7 

90.3 

90,8 

93.7 

94.5 

250^0.0 

79.7 

86.6 

87*8 

88.6 

91.5 

92.5 

31500.0 

76.6 

83.7 

84*9 

85.6 

88.7 

89.8 

40000.0 

73.6 

81.1 

82*0 

82.9 

85.4 

87.4 

OVERALL 

SPL  114.4 

117.5 

118*6 

118.8 

117.7 

114.8 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE 

FREQ.  NO.  AN6LE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 
HZ  7 60.0  8 67.5  9 75.0  10  82.5  11  90.0 


200.0 

79.3 

77.7 

250.0 

80.8 

79.0 

315.2 

82.6 

80.1 

400.0 

86.6 

84.0 

500.0 

89.0 

85.5 

630.0 

91.0 

87.8 

800.0 

94,3 

90.5 

1000.0 

97.0 

93.1 

1250.0 

99.5 

95.6 

1600.0 

100.8 

96.6 

2000.0 

102.0 

98.4 

2500.0 

102.6 

99.0 

3150.0 

102.6 

99.4 

4000.0 

103.5 

100.4 

5000.0 

102.7 

100.2 

6300.0 

102.6 

100.4 

8000.0 

101.4 

99.9 

10C0C.0 

100.6 

99.1 

12500.0 

99.3 

98.2 

16000.0 

97.4 

97.0 

20000.0 

95.7 

95.7 

25000.0 

93.9 

94.1 

31500.0 

91.2 

92.0 

40000.0 

89.0 

90.2 

OVERALL 

SPL  112.8 

110.3 

77*7 

78.4 

76.5 

78.5 

78.0 

77.0 

80*0 

80.2 

78.8 

82*1 

81.7 

81.4 

84*1 

83.8 

82.6 

86*3 

85.8 

84. 3 

88*7 

87.9 

87.1 

91.3 

90.0 

88.8 

93*5 

91.9 

90.4 

94*9 

93.5 

91.5 

96*5 

95.2 

92.7 

9?.  4 

96.1 

93.5 

98.1 

97.1 

94.4 

9ft. 7 

97.5 

94,8 

98*6 

97.0 

94.8 

98.7 

97.4 

94.9 

98*1 

97.0 

94,2 

97*4 

96.2 

93.5 

96*8 

95.5 

92,6 

95.7 

94.2 

91.7 

94.6 

92.8 

90.5 

93.3 

91.2 

89.2 

91.3 

89.1 

87.0 

89.3 

66.7 

85.3 

lOft.7 

107.4 

105.0 

MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


76.9 
77.1 

78.7 

80.4 

80.9 

83.9 

86.0 

87.3 

89.4 

90.4 

91.7 

92.7 

93.0 

93.8 

93.6 

93.8 

93.3 

92.9 

92.1 

91.4 
90.0 

88.7 

86.4 
84.6 


104.1 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 5.51  pSl,  ATMOSPHERIC  PRESSURE  = 14.02  PSI 

RESERVOIR  TEMPERATURE  = 1458.00  OEG.F,  CHAMBER  TEMPERATURE  = 61.00  DEG.F 

RELATIVE  HUmIOITY  = 40.0  PERCENT 

gamma  = 1.330 
RUN  NUMBER  178 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  r 1.393 
TEMPERATURE  RATIO  TR  = 3.681 
MACH  NUMBER  MJ  z 0.721 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.391 
JET  DENSITY  RATIO  DJ/Oo  = 0.295 
JET  VELOCITY  RATIO  VJ/aO  = 1,327 
JET  VELOCITY  Vj  = 1485.0  FPS 

TR/TJ  = 1.086 
DR/UO  = 0.378 
DR/OJ  z 1.283 

MASS  FLOW  = 0.717  POUNqS  PER  SECOND 
THRUST  = 33.49  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 


H 


1/3  OCTAVE  sound  pressure  level 


1 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO 

PHONE 


MICRO 


MICRO 

phone 


MICRO 

PHONE 


MICRO 

PHONE 


MICRO 

PHONE 


NO . ANSLE  NO 


phone  E N0  anSle:  no.  angle 

'•  ANSLE  «°*  u'  S 14  112.5  15  120.0 


10 


82.5  11  90.0 


200.0 

71.0 

250.0 

73.8 

315.2 

75.2 

400.0 

78.8 

500.0 

82.1 

630.0 

84.2 

800.0 

87.0 

1000.0 

89.0 

1250.0 

91.6 

1600.0 

92.8 

2000*0 

94.0 

2500.0 

93.9 

3150.0 

94.4 

4000.0 

94.7 

5000.0 

94.5 

6300.0 

94.3 

8000.0 

94,2 

10000.0 

94,2 

12500.0 

94.1 

16000.0 

92.9 

20000.0 

91.2 

25000.0 

91.3 

31500.0 

90.6 

40000.0 

89,6 

OVERALL 

SPL 

105.5 

73.8 

74.6 

74.5 

73.5 

76.6 

76*1 

79.4 

78*9 

81.4 

81*0 

83.5 

83*8 

86*2 

66*2 

88.2 

86*8 

90.1 

88*8 

90.5 

89*8 

92.1 

91*1 

92.8 

91*6 

93.3 

92*0 

93.7 

92*5 

93.4 

92*6 

94.1 

92*6 

94.3  91.7 

94.2  90*9 

92.8  91.2 

91.5  ®9*9 

ng,2  89*6 

91.5  fl9*3 

91.3  fi9*l 

91.4  ®8«7 


104.9  103*3 


74.1 

72.7 

76.8 

79.4 

81.4 

83.7 

85.1 

85.8 

68.1 

88.8 
90*0 
90.6 

91.3 

91.4 

91.3 

91.4 

90.9 

90.3 

89.9 
89.2 
88.7 

88.4 

87.9 
87.9 


102.3 


72.8 

72.9 
76.6 

79.5 

81.0 

84.0 

85.3 

86.0 

87.6 

88.4 

89.2 

90.3 

90.5 
90.9 
90.8 
90.9 

90.3 

89.8 

89.5 

88.8 
88 . 1 
88.0 
87.7 
86  o 6 


101.8 


70.7 

73.4 

77.8 

79.0 

80.7 

84.4 

85.8 

85.7 

87.1 

88.1 

89.0 

89.8 
90.2 

90.4 
90.2 

90.6 

89.8 

89.1 

88.4 

87.7 

87.1 
87.0 

86.8 

86.9 


101.3 


m 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

7 35.3 

18  142.5 

19  150.0 

200.0 

0.0 

0.0 

70*4 

72.0 

250.0 

0.0 

0.0 

74*1 

74.5 

315.2 

0.0 

0.0 

75*6 

74.9 

400.0 

0,0 

0.0 

77.0 

77.7 

500.0 

0.0 

0.0 

7a. 7 

78.5 

630.0 

0.0 

0.0 

80*3 

78.9 

800.0 

0.0 

0.0 

82*3 

79.7 

1000.0 

0.0 

0.0 

83*3 

81.7 

1250.0 

0.0 

0.0 

85*1 

82.9 

1600.0 

0.0 

0.0 

85*6 

84.0 

2000.0 

0.0 

0.0 

86*8 

84.4 

2500.0 

0.0 

0.0 

87*1 

85.3 

3150.0 

0.0 

0.0 

87*4 

85.7 

4000.0 

0.0 

0.0 

87.9 

85.3 

5000.0 

0.0 

0.0 

87.3 

85.1 

6300.0 

0.0 

0.0 

87*2 

85.4 

8000.0 

0.0 

0.0 

86*0 

84.5 

10000.0 

0.0 

0.0 

84*9 

83.5 

12500.0 

0.0 

0.0 

83*8 

82.5 

16000.0 

0.0 

0.0 

83*0 

81.1 

20000.0 

0.0 

0.0 

81.9 

79.7 

25000.0 

0.0 

0.0 

81.3 

78.6 

31500.0 

0.0 

0.0 

80.6 

77.5 

40000.0 

0.0 

0.0 

7g.7 

76*4 

OVERALL 

SPL 

92.8 

0.0 

98*0 

76.1 

364 
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SUPERSONIC  JET  EXHAUST  noise 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 7.10  pSl,  ATMOSPHERIC  PRESSURE  = 14.1?  PSI 

RESERVOIR  TEMPERATURE  = 1610.00  0EG.F»  CHAMBER  TEMPERATURE  = 108.00  DEG.F 

RELATIVE  HUMIDITY  = 23.0  PERCENT 

Gamma  = 1.330 

RUN  NUMBER  107 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = I.5OI 
TEMPERATURE  RATIO  TR  = 3.644 
MACH  NUMBER  MJ  = 0.802 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.295 
JET  DENSITY  RATIO  OJ/Do  = 0.303 
JET  VELOCITY  RATIO  VJ/AO  = 1.455 
JET  VELOCITY  Vj  = 1700.0  FPS 

TR/TJ  = 1.106 
DR/DO  = 0.412 
DR/DJ  = 1.357 

MASS  FLOW  = 0.809  POUNoS  PER  SECOND 
THRUST  = 41.42  POUNDS 

SHOCK  CELL  LENGTH  S = 0.000  INCHES 
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i/3  OCTAVE  SOUND  PRESSURE  LEVEL 


i/3 

wCTAVf  MKRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
H2  1 15.0  2 22*5  3 30.0  4 37.5  5 45.0  6 52.5 


200. 

0 

• 

r\j 

90, 

9 

89 

5 

88,5 

85,2 

82, 

>2 

250. 

0 

94.6 

95 

1 

93 

2 

92.5 

88,8 

84, 

>8 

315. 

2 

99.3 

96, 

8 

96 

7 

94.8 

90.9 

88, 

4 

400, 

C 

101.4 

101, 

2 

99 

4 

97.2 

95.2 

92, 

1 

500, 

0 

103.6 

102, 

7 

102 

6 

101,0 

97.4 

94, 

,4 

630 

0 

102.4 

104 

a 

105 

3 

103.9 

101.4 

97 

,8 

800. 

0 

105.3 

107, 

7 

107 

6 

106.9 

104.1 

100. 

6 

1000. 

0 

104,7 

107, 

7 

109 

0 

108.9 

107.1 

103, 

7 

1250 

0 

1 0 5 , 6 

106. 

9 

ill 

5 

111.6 

109.9 

106. 

,6 

1600, 

0 

105.5 

109, 

5 

111 

5 

112.1 

111.4 

108, 

>3 

2000. 

0 

105.9 

110 

9 

112 

2 

113.0 

112.5 

109. 

4 

2500 

,0 

106.5 

111 

7 

113 

0 

113.3 

112.6 

110, 

.3 

3150 

.0 

106.9 

112 

5 

113 

6 

113. 2 

112.3 

109- 

8 

4000. 

,0 

106.2 

111 

8 

113 

0 

112.1 

110.6 

108. 

7 

5000. 

.0 

103.1 

109 

5 

Hi 

3 

109.9 

108.6 

107, 

>1 

630G . 

,0 

100.0 

106 

8 

108 

6 

107.6 

106.8 

106, 

.0 

8000 

.0 

97.2 

104 

7 

106 

0 

105.6 

105.3 

105 

■ 2 

10000 

.0 

93.3 

103 

6 

103 

8 

103.4 

103.3 

103. 

,3 

12500 

.0 

91.9 

100 

0 

101 

4 

101,7 

102.2 

102, 

>6 

16000 

,0 

69.5 

98 

2 

99 

5 

99.7 

100.7 

101 

.0 

20000 

,0 

87.0 

95 

7 

97 

3 

97,2 

96.4 

99 

.0 

25000 

,0 

84.4 

93 

6 

95 

4 

95.1 

96.5 

97, 

,0 

31500 

.0 

81.1 

91 

1 

93 

1 

92.3 

94.0 

94 

,9 

40000 

.0 

78.5 

88 

9 

91 

4 

90,4 

91.1 

92 

.9 

OVERALL 

SPL  lib. 2 120.7  122.0  121.8  120,8  118.6 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  P 10NE  PHONE  PHoNE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  AN6LE  NO.  ANGLE  NO.  ANGLE 


HZ 

7 60.0 

8 67. 

200.0 

0.0 

79.0 

250.0 

83 . 3 

81.2 

315.2 

84.5 

83.0 

400.0 

88 . 3 

85.8 

500.0 

90.3 

38.4 

630.0 

93.5 

90.6 

800.0 

96.5 

93.0 

1000.0 

99.3 

95.8 

1250.0 

102.2 

98.8 

1600.0 

103.6 

100.3 

2000.0 

105.3 

100.9 

2500.0 

105.6 

102.6 

3150.0 

105.9 

103.5 

4000.0 

106.3 

104.3 

5000,0 

105.9 

104.2 

6300.0 

105.3 

104.1 

8000.0 

105.0 

103.7 

10000.0 

103.4 

103.1 

12500.0 

103.0 

102.8 

16000.0 

101.8 

102.1 

20000.0 

99.9 

100.5 

25000.0 

98.4 

98.8 

31500.0 

96.1 

97.0 

40000.0 

93.8 

95.8 

OVERALL 

SPL  115.9 

114.2 

75.0 

10  82.5 

11  90, 

79*6 

78.6 

78.3 

80  • 1 

79.6 

79.8 

82*2 

81.7 

80.4 

84.1 

83.4 

82.8 

86*0 

84.9 

84.1 

88.7 

87.8 

86.6 

9l  *2 

89.9 

89.0 

93*3 

91.7 

90.7 

95.5 

93.9 

92.3 

96*8 

95.4 

93.8 

98.3 

96.9 

95.2 

99*6 

98.2 

96.2 

100.8 

99.0 

97.3 

101.5 

99.8 

97.8 

101.6 

99.9 

97.7 

101.4 

100.0 

97.7 

101.3 

100.3 

97.7 

100.7 

99.6 

98.2 

100*4 

99.5 

96.8 

99*9 

98.8 

96.4 

98*8 

97,5 

95.1 

97*6 

96.2 

94.0 

95.6 

94.1 

92.2 

93.6 

92,1 

90,8 

110.4  108,3 


MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


78.0 

78.5 

79.6 

81.6 

83.6 

85.6 
87.5 

89.3 

91.4 

92.7 

93.9 

95.0 

96.1 

96.7 
97.0 

97.2 

97.3 

97.5 
97.0 

96.6 

95.3 
94.2 
92.5 

90.9 


107.8 


111.7 


SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.0  NOZZLE 

RESERVOIR  PRESSURE  = 7.04  pSl,  ATMOSPHERIC  PRESSURE  = 14.02  PSI 

RESERVOIR  TEMPERATURE  = 1472.00  DEG.F t CHAMBER  TEMPERATURE  = 62.00  OEG.F 

RELATIVE  HUMIDITY  = 38.0  percent 
Gamma  = 1.330 

RUN  NUMBER  179 

MICROPHONES  ARE  TWEuVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = I.5O2 
TEMPERATURE  RATIO  TR  = 3.701 
MACH  NUMBER  MJ  = 0.802 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 3.346 
JET  DENSITY  RATIO  OJ/OQ  - 0,299 
JET  VELOCITY  RATIO  VJ/AO  r 1.468 
JET  VELOCITY  Vj  = 1643.7  FPS 

TR/TJ  = 1.106 
DR/00  = 0.406 
OR/DJ  = 1.358 

MASS  FLO*/  = O.8O3  POUNDS  PER  SECOND 
THRUST  = 41.50  POUNDS 

ShJCK  CELL  LENGTH  S = 0.000  INCHES 
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1/3  OCTAVE  SOUUd  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHoNE 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

10  82,5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

72.8 

75.3 

76- 

3 

75.3 

74.4 

72.4 

250.0 

75.9 

76.1 

75 

0 

74.4 

74.1 

74.2 

315.2 

77.0 

77*8 

7? 

4 

76.7 

77.4 

77.7 

400.0 

79.8 

80.2 

80 

2 

80.1 

80.7 

80.6 

500.0 

83 . 3 

82*7 

82 

6 

33.1 

82.8 

82.5 

630.0 

85.5 

85.2 

85 

5 

85.3 

85.4 

05.7 

800.0 

87.9 

87.8 

87 

8 

86  • 6 

86.7 

87.5 

1000.0 

90.4 

90.0 

88 

8 

87.3 

86.7 

87.4 

1250.0 

93.2 

91.7 

90 

1 

89.6 

88.8 

88.4 

1600,0 

94.6 

92.3 

91 

5 

90,5 

89.8 

89.5 

2000.0 

96.1 

93.6 

92 

7 

91.9 

90.7 

90.5 

2500.0 

96.3 

94.6 

93 

6 

92.8 

91.8 

91.4 

3150.0 

96.7 

95.2 

94 

1 

93.5 

92.3 

92.1 

4000.0 

97.5 

95.9 

94 

9 

94.0 

92.9 

92.6 

5000.0 

97.1 

95.8 

94 

8 

93.8 

92.8 

92.5 

6300.0 

97.3 

96.5 

95 

2 

94.2 

93.2 

92*9 

8000.0 

97.0 

96.7 

94 

2 

93.4 

92.4 

92.1 

10000.0 

97.4 

96.8 

93 

8 

93.2 

92.1 

91.6 

12500.0 

97.4 

95.3 

94 

0 

92.9 

91.8 

91.0 

16000.0 

96.5 

94.5 

93 

0 

92.4 

91.3 

90.3 

20000.0 

94.7 

94.7 

92 

7 

91.7 

90.3 

89.8 

25000.0 

94.2 

93.6 

92 

2 

91.2 

90.0 

89.5 

31500.0 

93.6 

93.3 

91 

8 

90.5 

89.4 

89.1 

40000.0 

92.4 

93.1 

91 

3 

90.1 

88.4 

89.0 

108.2  107.1 


104*8  103.7  103*4 


OVERALL 

SPL 


105 » 6 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 

1/3 


' CTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

HZ  16 

127.5 

7 35*3 

18  142.5 

19  150.0 

200.0 

70.3 

0.0 

71.7 

73.2 

250.0 

74».3 

0.0 

75.7 

76.1 

315.2 

?8. 1 

o.o 

76*9 

76*6 

400.0 

79.2 

0.0 

77.9 

78.9 

500.0 

81.5 

0.0 

80.5 

79.9 

630.0 

85.9 

0.0 

82.1 

80.2 

800.0 

87.1 

0.0 

83.9 

81.2 

1000.0 

87.1 

0.0 

85*0 

83.4 

1250.0 

87.3 

0.0 

36*8 

84.7 

1600.0 

88.7 

0.0 

87.4 

85.5 

2000.0 

90.2 

0.0 

88*6 

86.3 

2500.0 

90.4 

0.0 

89*1 

87.4 

3150.0 

91.2 

0.0 

89*4 

87.9 

4000.0 

91.8 

0.0 

90.2 

88.0 

5000.0 

91.5 

0.0 

89.7 

87.8 

6300.0 

91.8 

0.0 

89.7 

88.0 

8000.0 

91.0 

0.0 

88  * 5 

87.0 

10000.0 

90.6 

0.0 

87*7 

86.2 

12500.0 

89.9 

0.0 

86.7 

85.4 

16000.0 

89.4 

0.0 

86*2 

84.2 

20000.0 

88.3 

0.0 

84.9 

82.6 

25000.0 

87.7 

0.0 

84.I 

81.5 

31500.0 

86.8 

0.0 

83.I 

80,1 

40000.0 

85.9 

0.0 

82*3 

78.9 

OVERALL 

SPL  102.4 

0 

. 

0 

100*2 

98.4 

jyjwi  yip 


SUPERSONIC  jet  EXHAUST  NO  I Sic. 

MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  = 29.50  pSl#  ATMOSPHERIC  PRESSURE  = 14. ?6  PSI 
RESERVOIR  TEMPERATURE  = 69.00  DEG.F*  CHAMBER  TEMPERATURE  = 72.00  DEG.F 

RELATIVE  HUMIDITY  = 7q,0  nERCENT 

gamma  = 1.400 

RUN  NUMBER  73 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 3.069 
TEMPERATURE  RATIO  TR  = 0.994 
MACH  NUMBER  MJ  = 1,374 

JET  STATIC  TEMPERATURE  RATIO  TJ/T0  = 0.722 
JET  DENSITY  RATIO  OJ/Do  = 1.305 
JET  VELOCITY  RATIO  VJ/AO  = 1.167 
JET  VELOCITY  Vj  = 1319.9  FPS 

TR/TJ  = 1.378 
DR/DO  = 3.086 
DR/OJ  = 2.228 

MASS  FLOW  = 2.961  POUNDS  PER  SECOND 
THRUST  = 121.70  POUNDS 

SHOCK  CELL  LENGTH  S = 2.073  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

(TTAVfc.  MICRO  MICRO 

CENTER  PHONE  FHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO 
HZ  1 15.0  2 22*5  3 


200.0 

96.3 

96.0 

87*5 

250.0 

97.7 

-?r*2 

92*5 

315.2 

101.0 

98.6 

96*2 

400.0 

102.7 

103.5 

98*1 

500. U 

105. a 

104.9 

101.4 

630.0 

106.6 

107.5 

10u  • 6 

800.0 

109.8 

111.2 

107*0 

1000.0 

109.6 

111.0 

Ho.o 

1250.0 

110.5 

113.4 

’ 112*  1 

16GC.0 

110.8 

113.3 

112*7 

2000.0 

110. >8 

114.0 

112*8 

2500.0 

111.1 

113.8 

111*8 

3150.0 

110.4 

112.8 

110*5 

4000.0 

109.5 

111.2 

10a*8 

5000.0 

107.4 

108.8 

106*3 

6300.0 

105.6 

106.8 

104*5 

8000.0 

103.1 

104.6 

102*5 

10000  • 0 

100.8 

102.6 

100*9 

12500.0 

98.4 

100.7 

99*5 

16000.0 

96.2 

99.0 

98*0 

20000.0 

93.9 

97.0 

96*5 

25000.0 

91.8 

95.7 

95*4 

31500.0 

90.2 

94.4 

94*1 

40000.0 

88.8 

93.7 

92*9 

MICRO 

MICRO 

MICRO 

PHONE 

phone 

PHONE 

'.  ANGLE 

no,  angle 

NO.  ANGLE 

37*5 

5 45.0 

6 52.5 

82  • 6 

80.9 

78.9 

86.0 

84.3 

82.1 

89.6 

86,5 

84.8 

93.3 

89.8 

87.5 

95.9 

92.6 

89.6 

98*8 

95.4 

92.2 

102*1 

98,3 

94.5 

104.5 

100.7 

97.1 

107.0 

10-2.9  - 

99*6 

107.3 

103.4 

99.7 

108*1 

104.8 

101.2 

107.4 

104.9 

101.5 

106.5 

104.7 

101.8 

105*7 

105.2 

102.2 

104.1 

104.4 

102.3 

103.1 

104.2 

102.3 

101.8 

103.5 

101.8 

100.6 

102.8 

101.5 

99.5 

102.0 

100.9 

98.2 

101.0 

100.3 

96.8 

99.7 

99.3 

95.5 

98.6 

98.8 

94.2 

97.7 

98.2 

93.5 

96.6 

97.9 

MICRO 

phone 
angle  no 

30.0  4 


OVERALL 

SPL  120,5  122.6  120*8  U6.7  115.3  113.1 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97*5 

200.0 

79.0 

79.2 

80*0 

70.3 

78.2 

77.8 

250.0 

81.4 

81.2 

81.2 

80.2 

80.1 

78.8 

315.2 

83.4 

83.0 

83*1 

82.5 

81.0 

80.8 

400.0 

86 . 5 

86.1 

85*9 

84.5 

84.1 

83.7 

500.0 

87.8 

87.4 

86.7 

85.3 

84.6 

84.2 

630.0 

90.4 

89.6 

89*0 

87.9 

87.2 

86.5 

800.0 

91.9 

91.0 

90.3 

88.8 

88.8 

88.6 

1000.0 

93.7 

92.5 

92*1 

90.5 

90.0 

89.5 

1250.0 

95.3 

94.2 

93*3 

92.3 

91.9 

91.7 

1600.0 

96.9 

95.3 

94.7 

93.2 

92.9 

92.2 

2000.0 

98.1 

96.6 

_ 95.7 

94.0 

93.7 

93.1 

2500.0 

98.7 

97.2 

96*2 

94.6 

94.4 

93.9 

3150.0 

99.4 

97.8 

96*8 

95.5 

95.3 

94.6 

4000. 0 

100.0 

98.7 

97.6 

95.8 

95.7 

95.2 

5000.0 

100.4 

98.9 

97*6 

96.3 

96.3 

96.0 

6300.0 

100.6 

99.4 

97.8 

97.0 

97.1 

96.9 

8000.0 

100.5 

99.5 

98.1 

97.0 

97.3 

97.0 

10000.0 

100.6 

99.4 

98.0 

97.0 

97.2 

97.5 

12500.0 

100.4 

99.3 

98*0 

96.9 

97.2 

97.5 

16000.0 

100.2 

99.1 

90.1 

96.6 

97.3 

97.3 

20000.0 

99.6 

98.6 

97.7 

95.9 

96.6 

96.4 

25000.0 

99.1 

98.2 

97.6 

95.5 

96.2 

95.9 

31500.0 

98.3 

97.7 

97.4 

94.9 

95.8 

95.1 

40000.0 

97.6 

97.6 

96*9 

94.2 

95.7 

94.6 

OVERALL 

SPL  111.6  110.4 


109. 4 


107.9 


108.2 


107.9 


SUPERSONIC  jet  exhaust  noise 
MACH  1.4  N022UE 

RESERVOIR  PRESSURE  = 29.50  pSl,  ATMOSPHERIC  PRESSURE  = 14.10  PSI 
RESERVOIR  TEMPERATURE  = 47.00  DEG.F*  CHAMBER  TEMPERATURE  = 56.00  DEG.F 

RELATIVE  HUmIDITY  = 41.0  PERCENT 
6AMMA  = 1.400 

RUN  NUMBER  180 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3.0*32 
TEMPERATURE  RATIO  TR  = 0.983 
MACH  NUMBER  MJ  = 1.380 

• • •-*  JET-  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.712 
JET  DENSITY  RATIO  DJ/Dq  = 1.405 
JET  VELOCITY  RATIO  VJ/AO  = 1.164 
JET  VELOCITY  VJ  = 1295.9  FPS 

TR/TJ  = 1.381 
OR/DO  = 3.147 
DR/DJ  = 2.240 

MASS  FLOW  = 2.994  POUNDS  PER  SECOND 
THRUST  = 122.67  POUNDS 

SHOCK  CELL  LENGTH  S = 2.091  INCHES 
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1/3  OCTAVE  SOUNo  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90.0  12  9?. 5 13  105.0  14  112.5  15  120.0 


200,0 

73.6 

76. 

1 

76 

9 

76.1 

75.3 

74. 

>2 

250.0 

76.1 

77. 

6 

76 

7 

75,7 

75.0 

74. 

1 

315.2 

77.2 

77. 

9 

77 

9 

77.6 

77.1 

76. 

.2 

400.0 

80,2 

80 

7 

80 

3 

80.3 

80.5 

80. 

.4 

500.0 

83.0 

82 

6 

83 

4 

83.2 

83.3 

83. 

.4 

630.0 

84.9 

84 

8 

85 

5 

85.8 

85.3 

85 

.5 

800.0 

87.3 

87 

4 

88 

1 

87.4 

86.6 

86. 

.2 

1000.0 

89.2 

89. 

8 

89 

5 

88 . 6 

87.9 

87 

.6 

-1250*0 

. 91.4- 

..  . ,92. 

0 

- 91 

2.. 

90.4 

90.1 

89. 

6 

1600.0 

92.9 

92- 

8 

91 

8 

91.2 

91.0 

90 

.3 

2000.0 

94.4 

93. 

9 

93 

0 

92.4 

92.0 

91. 

.5 

2500.0 

95.3 

94. 

4 

93 

9 

93.0 

92.7 

92. 

.1 

3150.0 

95.9 

95. 

1 

94 

4 

94.0 

94.0 

93. 

.4 

4000.0 

96.2 

95. 

8 

95 

3 

95.0 

95.6 

95. 

.4 

5000.0 

96.3 

9b. 

7 

96 

7 

96.4 

97.2 

96. 

.7 

6300.0 

97.0 

98. 

1 

97 

6 

97.3 

97.8 

97. 

-2 

8000.0 

97.5 

98. 

6 

97 

2 

96.8 

97.4 

96. 

8 

10000.0 

97.8 

98 

6 

96 

7 

96.7 

97.4 

96. 

6 

12500.0 

98.1 

97. 

8 

97 

3 

96.5 

97.4 

96. 

.5 

16000.0 

97.4 

97. 

5 

96 

6 

96.3 

97.1 

96. 

.3 

20000.0 

96.3 

98 

0 

96 

7 

96.1 

96.6 

95. 

.9 

25000.0 

96.6 

97. 

7 

96 

9 

96.1 

96.4 

96. 

.0 

31500.0 

96.3 

98 

2 

96 

9 

95.5 

96.0 

95. 

.9 

40000.0 

95,9 

98 

3 

96 

6 

95.4 

94,8 

95. 

.7 

OVERALL 

SPL  108.4 

109.1 

108*1 

107.6 

108.0 

107.5 

375 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

octave  micro  micro  MICRO  micro 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

73.1 

71.7 

250.0 

74.1 

73.6 

315.2 

76.2 

75.6 

400.0 

ttO.l 

78.1 

500.0 

82.2 

81*6 

630.0 

84.8 

84.0 

800.0 

85.0 

84.1 

1000.0 

87.3 

85.9 

1250.0 

89.2 

88 . 6 

1600.0 

89.8 

89*4 

2000.0 

91.1 

90.8 

2500.0 

91.9 

91.8 

3150.0 

93.4 

93.8 

4000. 0 

95.9 

96.2 

5000.0 

96.9 

96.8 

6300,0 

97.2 

97.0 

8000.0 

97.0 

96.8 

10000.0 

96.5 

96.0 

12500.0 

96.4 

95.9 

16000.0 

96.1 

95.4 

20000.0 

95.6 

94.6 

25000.0 

95.3 

94.2 

31500.0 

94.7 

93.6 

40000.0 

94.0 

93.3 

OVERALL 

SPL  107.2 

106.8 

0 18  142.5  19  150.0 


72.2 

72.4 

74.3 

74.4 

75*6 

75.5 

77*6 

77.7 

80*5 

79.0 

82.5 

80.2 

83*4 

81,7 

85*3 

83.9 

68*0 

86.9 

89*0 

88.5 

90.8 

89.8 

92.0 

91.5 

94*4 

93.9 

97*1 

96.8 

96*9 

97,4 

96.5 

96.5 

95.7 

95.5 

94.9 

94.4 

94.5 

94.0 

94.1 

93.0 

93*2 

91.7 

93.0 

91.0 

92.3 

89.6 

91.2 

88.4 

106  • 2 

105.6 

376 


SUPERSONIC  jet  exhaust  noise 
MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  = 29*50  pSl,  ATMOSPHERIC  PRESSURE  = 14.26  PSI 
RESERVOIR  TEMPERATURE  = 240.00  DEG.F#  CHAMBER  TEMPERATURE  z 81.00  DEG.F 

RELATIVE  HUMIDITY  = 63.0  PERCENT 

gamma  = 1.39a 

RUN  NUMBER  74 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3.069 
TEMPERATURE  RATIO  TR  = 1.294 
MACH  NUMBER  MJ  = 1.375 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.940 
JET  DENSITY  RATIO  DJ/Dq  = 1.063 
JET  VELOCITY  RATIO  VJ/AQ  = 1.333 
JET  VELOCITY  Vj  = 1519.8  FPS 

TR/TJ  = 1.376 
DR/DO  = 2.372 
DR/DJ  = 2.230 

MASS  FLOW  = 2.595  POUNDS  PER  SECOND 
THRUST  = 121.80  POUNDS 

SHOCK  CELL  LENGTH  S = 2.075  INCHES 


377 


1/3  octave  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

phone 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

97.2 

98.0 

90.5 

86.1 

84.6 

81.4 

250.0 

99.0 

99.8 

95*0 

90.2 

87.8 

83*2 

315.2 

102.8 

101.4 

100*1 

93.5 

90.9 

87.0 

400.0 

105.0 

106.1 

102*7 

98.0 

94.6 

90.5 

500.0 

108.8 

107.8 

106*1 

100*9 

97,8 

92.3 

630.0 

106.6 

110.4 

109*8 

104.  e 

101.2 

95.7 

600.0 

111.8 

113.5 

112.3 

108.4 

104.4 

98.3 

1000.0 

111.8 

114.1 

115*0 

111.2 

107.6 

101.6 

1250.0 

113.0 

116.1 

117*6 

114.3 

110.7 

103.9 

1600.0 

113.4 

116.5 

117*8 

115.5 

112.1 

105.  f 

2000.0 

113.9 

117.8 

118*5 

116.5 

113.6 

106.8 

2500.0 

114.5 

118.2 

118*8 

116.7 

113.6 

107.5 

3150.0 

114.7 

118.5 

118*8 

116.4 

113.0 

108.2 

4000.0 

114.3 

118.0 

118*5 

115.4 

112.6 

108.4 

5000.0 

112.6 

116.7 

116*7 

113.3 

111.7 

108.5 

6300.0 

111.2 

115.4 

115*3 

112.1 

111.0 

108.4 

8000.0 

109.8 

113.8 

113*6 

110.4 

110.1 

107.8 

10000.0 

108.8 

112.7 

112*1 

109.4 

109.3 

107.5 

12500.0 

107.6 

111.7 

110*8 

108.2 

108.5 

106.8 

16000.0 

105.9 

110.1 

109*1 

106.5 

107.1 

105.9 

20000.0 

104,0 

108.5 

107*7 

1C5.3 

105.9 

105.1 

25000.0 

102.2 

107.0 

106*7 

104.0 

104.8 

104.5 

31500.0 

100.1 

105.5 

105*3 

102.7 

1C3.8 

103.8 

40000.0 

98,6 

104.4 

104*1 

101.9 

1C2.6 

103.4 

OVERALL 

SPL  124.3 

127.7 

128*0 

125.3 

122.8 

118.9 

378 


uj  in 


'T  J*"#' 


1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NC,  ANGLE 

NO.  ANGI 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90. 0 

12  97 

200.0 

80.2 

61*0 

80*4 

79.2 

79.0 

78.8 

250.0 

62.6 

81.9 

81.3 

80.3 

81.2 

79.5 

315.2 

84.5 

84.2 

84*1 

83.2 

82.9 

82.2 

400.0 

87.4 

87.2 

86*7 

85.4 

85.8 

84.3 

500.0 

89.9 

88*3 

88*1 

86.7 

85.8 

84.8 

630.0 

92.9 

91.7 

90.5 

90.1 

89.3 

86.2 

800.0 

95.2 

93.4 

92*2 

91.0 

90.7 

90.5 

1000. 0 

97.2 

95.3 

94*2 

92.8 

92.0 

91.3 

1250.0 

99.2 

96.9 

96*1 

94.5 

93.8 

93.8 

1600.0 

101.0 

98.8 

97*3 

95.9 

95.3 

94.8 

2000.0 

102.6 

100.3 

9b*8 

97.3 

96.5 

95.9 

2500.0 

103.4 

101.4 

99.5 

98.1 

97.4 

96.9 

3150.0 

104.5 

102.2 

100.4 

99.2 

98.4 

97.7 

4000.0 

105.4 

103.3 

101.5 

99.9 

99.1 

98.5 

5000.0 

105.8 

103.7 

101.7 

100.5 

99.8 

99.4 

6300.0 

106.2 

104.4 

102.3 

101.3 

100.6 

100.6 

8000.0 

106.1 

104.4 

102.6 

101.4 

101.0 

101.0 

10000.0 

106.2 

104.6 

102.6 

101.8 

101.3 

101.7 

12500.0 

106.1 

104.8 

103.1 

102,0 

101.4 

102.0 

16000.0 

105.6 

104.7 

103*1 

10i.5 

101.4 

101.6 

20000.0 

105.0 

104.3 

103*1 

101.1 

101.0 

100.9 

25000.0 

104.6 

103.9 

103*2 

100.9 

100.6 

100.3 

31500.0 

103.8 

103.4 

102.9 

100.2 

100.0 

99.4 

40000.0 

103.0 

103-3 

102. 4 

99.4 

99.8 

98.6 

OVERALL 

SPL 

1 1.6 . 8 

115.4 

113*9 

112. 3 

111.9 

111.7 

379 


SUPERSONIC  jet  exhaust  noise 
MACH  1,4  NOZZLE 

RESERVOIR  PRESSURE  = 29.50  pSl#  ATMOSPHERIC  PRESSURE  = 14.10  PSl 
RESERVOIR  TEMPERATURE  = 202.00  DEG.F.  CHAMBER  TEMPERATURE  = 54,00  DEG.F 

RELATIVE  HUMIDITY  = 50.0  PERCENT 

gamma  = 1.39a 

RUN  NUMBER  181 

MICROPHONES  are  TWELVE  feet  FROM  the  nozzle  exit  plane 

PRESSURE  RATIO  Pr  = 3.0*32 
TEMPERATURE  ratio  TR  = 1.288 
MACH  NUMBER  MJ  = 1,380 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.934 
JET  DENSITY  RATIO  DJ/Dq  = 1.071 

jet  velocity  ratio  vj/ao  = 1,334 
JET  VELOCITY  Vj  = 1482.2  FPS 

TR/TJ  = 1.379 
DR/OO  = 2.401 
OR/QJ  = 2.242 

MASS  FLOW  s 2.615  POUNDS  PER  SECOND 
THRUST  = 122.77  POUNDS 

SHOCK  CELL  LENGTH  S = 2.093  INCHES 
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1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE  NO.  ANGLE 


HZ  10 

62*5 

11  90.0 

12  97 

200.0 

74.5 

77.4 

80*8 

250.0 

78.3 

79.2 

80*6 

315.2 

78.9 

79.4 

80*6 

400.0 

82,4 

82.3 

82*6 

500.0 

85.3 

84.6 

84*3 

630.0 

87.3 

86.5 

87*0 

800.0 

89.3 

89.5 

89*0 

1000.0 

91.6 

91.6 

90*4 

1250.0 

94.2 

93*8 

92*5 

1600.0 

95.6 

94.7 

93*3 

2000.0 

97.4 

96.0 

94.4 

2500.0 

98.2 

96.7 

95*0 

3150.0 

98.8 

97.4 

96*1 

4000.0 

99.3 

98*2 

96*9 

5000.0 

99.5 

99.1 

97.8 

6300.0 

100.1 

100.5 

98»8 

8000.0 

100.6 

101.5 

9ft. 2 

10000.0 

101,5 

101.7 

97*5 

12500.0 

101.9 

101.0 

97.5 

16000.0 

101.1 

101*1 

95*9 

20000.0 

100.1 

101.3 

94.9 

25000.0 

100.2 

100.6 

93*3 

31500,0 

100,1 

101.1 

92*0 

40000,0 

99.8 

101.4 

90.3 

OVERALL 

SPL  111.8 

111.9 

108*1 

5 13  105.0  14  112.5  15  120.0 


76.7 

76.1 

74.6 

77.2 

76.1 

75.4 

77.8 

77.5 

77.1 

81.6 

81.5 

82.4 

85*0 

85.0 

85.2 

87.1 

88.2 

87.5 

88*4 

88.4 

88.1 

89.9 

89.2 

89.4 

92.3 

91.7 

91.4 

93.3 

92.7 

92.4 

94.4 

93.9 

93.4 

95.5 

95.0 

94.6 

96.6 

96.2 

95.8 

97.7 

97.7 

97.8 

98.9 

99.4 

99.8 

100.4 

100.7 

101.0 

100.2 

100.8 

100.9 

100.5 

100.5 

100.6 

100.4 

100.9 

100.5 

100.1 

100.4 

99.9 

99.6 

99.7 

99.1 

99.2 

99.3 

98.7 

98.8 

98.9 

98.5 

98.8 

98,0 

98.6 

110,7 

110.8 

110.7 

381 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16  127.5  17  135 


200.0 

72.5 

71.8 

250.0 

75.0 

74.3 

315.2 

76.4 

75.9 

400.0 

80.7 

79.6 

500.0 

64.9 

84.0 

630.0 

88.2 

87.4 

800.0 

87.4 

86. 4 

1000.0 

88.9 

87.9 

1250.0 

90.8 

90.6 

1600.0 

91.7 

91.0 

2000.0 

93.0 

92.9 

2500.0 

94.1 

94.1 

3150.0 

95.6 

95.7 

4000.0 

98.0 

98.3 

5000.0 

99.8 

99.7 

6300.0 

100.8 

100.7 

8000.0 

100.7 

100.4 

10000.0 

100.9 

99.6 

12500.0 

100.1 

99.1 

16000.0 

99.3 

98.5 

20000.0 

98.5 

97.4 

25000.0 

97.8 

96.6 

31500.0 

97.3 

96.1 

40000.0 

96.9 

95.9 

OVERALL 

SPL  110.3 

109.7 

0 18  142.5  19  150.0 


72.5 

73.6 

75.8 

75.6 

76.7 

76.7 

7a» 8 

78.5 

82*4 

80.7 

85*0 

81.5 

85*8 

84.0 

87.0 

85.6 

90.3 

88.7 

91.3 

90,6 

92*6 

91.3 

94.4 

93.9 

96.3 

95.5 

99.6 

98.8 

100.3 

100.3 

100*7 

100.6 

99*9 

99.8 

99*0 

98.5 

98*2 

97.6 

97.6 

96.1 

96*5 

94.8 

95*9 

93.6 

95.3 

92.6 

94.4 

91.5 

IO9.5 

108.8 

SUPERSONIC  jet  EXHAUST  noise 
MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  = 29.50  pSl,  ATMOSPHERIC  PRESSURE  = 14.26  PSl 
RESERVOIR  TEMPERATURE  = U00.00  D£G.F*  CHAMBER  TEMPERATURE  r 78.00  DEG.F 

RELATIVE  HUmIDITY  = 64.0  PERCENT 
Gamma  = 1.387 

run  NUMBER  75 

MICROPHONES  ARE  TWELVE  FEET  FROM  The  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3.fl6o 
TEMPERATURE  RATIO  TR  = 1.599 
MACH  NUMBER  MJ  = 1.378 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.169 
JET  DENSITY  RATIO  DJ/Do  = 0.855 
j£T  VELOCITY  RATIO  VJ/AO  = 1.490 
JET  VELOCITY  Vj  = 1693.8  FPs 

TR/TJ  = 1.367 
DR/DO  = 1.920 
OR/DJ  = 2.244 

MASS  FLOW  s 2.333  POUNDS  PER  SECOND 
THRUST  r 122.36  POUNDS 

SHOCK  CELL  LENGTH  Si  2.085  INCHES 
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1/3  OCTAVE  sound  pressure  level 


1/3 

j OCTAVE 

I CENTER 

I FREQ. 

I HZ 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

800.0 

1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 
400C.Q 

5000.0 

6300.0 

8000.0 

10000.0 

12500.0 

16000.0 

20000.0 

25000.0 

31500.0 

40000.0 


OVERALL 

SPL 


MICRO 

MICRO 

PHONE 

phone 

NO.  ANGLE 

NO.  ANGLE 

1 15.0 

2 22.5 

99.0 

98.4 

99.9 

1 00.2 

104.0 

102.2 

106.9 

107.0 

110.0 

109.2 

100.5 

110.8 

112.3 

114.1 

111.8 

114.4 

113.4 

116.1 

114.0 

116.8 

114.4 

118.1 

115.5 

118.8 

116.2 

119.9 

116.5 

120.1 

115.7 

119.6 

114.6 

118.5 

113.2 

116.9 

111.9 

115.5 

110.7 

114.0 

108.7 

112.5 

107.2 

111.2 

105.7 

110.3 

104.2 

109.4 

103.4 

109.1 

125.9 

129.2 

MICRO 

MICRO 

phone 

phone 

no.  angle 

NO.  ANGLE 

3 3q  . 0 

4 37.5 

93*2 

0.0 

97*6 

0.0 

100*2 

0.0 

103*8 

0.0 

106*7 

0.0 

llQ  *4 

0.0 

113*2 

0.0 

115*3 

0.0 

117*7 

0.0 

118*1 

0.0 

119*4 

0.0 

119*9 

0.0 

120*7 

0.0 

121.4 

0.0 

120*5 

0.0 

119*7 

0*0 

118*1 

O.o 

116*7 

0.0 

115*5 

0.0 

113*9 

O.o 

112*9 

0.0 

1U*9 

0.0 

llQ«9 

0.0 

ilo.i 

O.c 

l3o  • 3 

125.3 

MICRO 

MICRO 

phone 

PHONE 

NO.  ANGLE 

NO.  ANGLE 

5 45.0 

6 52*5 

85.6 

83.9 

89.0 

87.5 

92.9 

90.0 

97,0 

93.3 

100.2 

95.8 

103.1 

98.5 

106.9 

102.2 

110,2 

104.9 

113.3 

107.7 

115.6 

110.1 

117.5 

111.9 

118.1 

112.7 

118.1 

113.0 

117.7 

113.0 

116.5 

112.9 

115.3 

112.8 

114,4 

112.2 

113.7 

111.9 

112.8 

111.3 

111.6 

110.4 

110.3 

109.9 

109.4 

109.5 

100.5 

108.7 

107.6 

108,6 

127.1 

123.5 

mcRmsngK: 


1/3  OCTAVE  S0UN[>  PRESSURE  level 
CONTINUED 

i/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHqNE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  7 60.0  8 67*5  9 75.0  iO  82.5  11  90.0  12  97.5 


200. 

0 

80.6 

81. 

5 

61 

0 

80.1 

79.8 

79, 

5 

250. 

.0 

83.8 

62. 

>8 

81 

4 

61.7 

81.8 

80 

7 

315. 

.2 

66.0 

84 

>5 

85 

0 

85.2 

83.1 

82 

7 

400. 

.0 

89.5 

87. 

>5 

87 

7 

66.8 

86.2 

85 

4 

500. 

.0 

90.9 

89. 

5 

89 

0 

87.8 

86.5 

86, 

5 

630. 

0 

94.1 

92. 

>8 

91 

3 

90.5 

89.9 

88, 

7 

800. 

0 

97.0 

94, 

1 

93 

2 

92.4 

91.9 

91- 

5 

1000, 

0 

99.4 

96, 

6 

95 

7 

93.9 

93.1 

92, 

8 

1250. 

.0 

101.9 

98, 

>7 

97 

4 

96.0 

95.0 

94. 

9 

1600. 

0 

104.0 

100, 

3 

98 

8 

97.2 

96.4 

96. 

0 

2000. 

0 

106.1 

102, 

1 

100 

4 

98.6 

98.0 

97, 

5 

2500. 

0 

107.0 

102, 

,9 

101 

4 

99.8 

99.1 

98, 

4 

3150, 

.0 

108.2 

104. 

>0 

102 

6 

100.8 

100.2 

99, 

6 

4000. 

0 

109.3 

105, 

7 

103 

7 

101.7 

100.9 

100, 

5 

5000. 

.0 

110.0 

106, 

>1 

104 

1 

102.4 

101.7 

101, 

5 

6300. 

.0 

110.5 

106. 

>8 

104 

7 

103.0 

102.7 

102, 

9 

8000, 

.0 

110.3 

106. 

,9 

105 

2 

103.4 

103.3 

103, 

5 

10000. 

.0 

110.4 

107. 

>0 

105 

3 

103.9 

103.7 

104, 

2 

12500, 

,0 

110.2 

107, 

2 

105 

7 

104.2 

104.0 

104, 

6 

16000 

.0 

109.7 

106, 

>9 

105 

6 

103.9 

103.9 

104, 

1 

20000. 

.0 

109.2 

106, 

5 

105 

5 

103.5 

103,5 

103, 

2 

25000, 

.0 

108.5 

106, 

,0 

105 

4 

103.2 

103.1 

102, 

5 

31500. 

,0 

107.4 

105- 

>4 

105 

1 

102.6 

102.4 

101, 

4 

40000. 

.0 

106.5 

105, 

>2 

104 

4 

101.9 

102.1 

100, 

5 

OVERALL 

SPL  120.7  117.5  116*2  114.3  114.1  113.9 
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SUPERSONIC  JET  EXHAUST  NOISE 

MACH  1,4  nozzle 


RCSeS^IR^eSpMaISr^^  3^?°0POEj.F’"?HpEER%||Hli?uRE  T'1^  DEO.F 
t:>C  RELATIVE  HUmIOITT  = 46.0  PERCENT 


RUN  NUMBER  182 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3. 0^8 
TEMPERATURE  RATIO  TR  = 1.589 
MACH  NUMBER  MJ  =1.380 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  - 1.161 
JET  DENSITY  RATIO  DJ/OO  = 0.861 

jet  velocitt  ratio  vj/ao  = 1.487 

jet  VELOCITY  VJ  = 1655.8  FPS 


TR/TJ  = 1.368 
OR/DO  = 1.937 
OR/QU  = 2.249 

MASS  FLOW  = 2.345  POUNDS  PER  SECOND 
THRUST  = 122.74  POUNDS 

SHOCK  CELL  LENGTH  S = 2.092  INCHES 


1/3  OCTAVE  SOUNu  pressure  level 


a --■fyp'wi ■=?  - 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHQNE 

PHONE 

PHONE 

PHONE 

FREQ. 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

10  62.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

76.1 

77.8 

78*9 

78.5 

76.9 

75.6 

250.0 

79.6 

79.5 

78*8 

77.5 

76.8 

74.9 

315.2 

79.9 

80.1 

7g.O 

78.3 

78.2 

76.9 

400.0 

63.0 

83.2 

62*3 

82.1 

82.2 

82.4 

500.0 

66.1 

85.4 

85*4 

85.9 

85.8 

85.8 

630.0 

86.0 

87.9 

87.8 

88.4 

88.8 

89.2 

600.0 

90.1 

90.2 

89*9 

89.2 

89.0 

89.0 

1000.0 

92.2 

92.3 

91.3 

90.3 

89.4 

89.5 

1250.0 

94.9 

94.7 

93*1 

92.8 

91.8 

91.7 

1600.0 

96.7 

95.7 

94.3 

93.8 

93.0 

92.8 

2000.0 

98.5 

97.1 

96*0 

95.3 

94.0 

93.9 

2500.0 

99.1 

98.1 

96*6 

96.3 

95.3 

95.0 

3150.0 

99.9 

99.2 

97.8 

97.6 

96.6 

96.5 

4000.0 

100.8 

100.1 

93.9 

98.5 

98.0 

98.1 

5000.0 

101.1 

100.7 

100.2 

99.5 

100.3 

100.3 

6300.0 

101.6 

102.3 

102.1 

101.0 

102.0 

102.2 

8000.0 

102.3 

103.7 

102*2 

101.4 

102.3 

102.1 

10000.0 

103.2 

104.4 

102.1 

101.8 

102.4 

102.3 

12500.0 

103.9 

103.8 

102.9 

102.0 

102.4 

101.9 

16000.0 

103.3 

103.5 

102*2 

101.5 

101.7 

101.3 

20000.0 

102.2 

103.9 

102*1 

101.1 

100.9 

100.6 

25000.0 

102.5 

103.6 

102*0 

101.0 

100.6 

100.5 

31500.0 

102.2 

103.7 

101.9 

100.5 

100.1 

100.2 

40000.0 

101.4 

103.7 

101.6 

100.3 

99.2 

100.0 

OVERALL 

SPL  113.5 

114.2 

112*7 

111.9 

112.0 

111.9 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVt  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

83.0 

71.8 

250.0 

74.8 

74.8 

315.2 

77.3 

76.6 

400.0 

81.0 

79.7 

500.0 

85.5 

84.5 

630.0 

89.6 

68.9 

800.0 

88.6 

88.2 

1000.0 

89. S 

88.2 

1250.0 

91.2 

90.8 

1600.0 

91.9 

91.4 

2000.0 

93.4 

93.2 

2500.0 

94.3 

94.3 

3150.0 

95.7 

96.0 

4000.0 

97.9 

98.5 

5000.0 

99.9 

100.3 

6300.0 

101.2 

101.6 

8000.0 

101.6 

102.1 

10000.0 

101.7 

101.2 

12500.0 

101.1 

100.5 

16000.0 

100.5 

99.8 

20000.0 

99.6 

98.7 

25000.0 

99.2 

98.2 

31500.0 

98,6 

97,6 

40000.0 

97.9 

97.4 

OVERALL 

SPL  111.1 

110*8 

18  142.5  19  150.0 


72*6 

73.5 

75*8 

75.9 

76.9 

78.1 

78*8 

79.8 

82*9 

81.7 

86*2 

81.8 

87*2 

85.0 

87*4 

86.0 

90.4 

88.5 

91.5 

90.7 

93.0 

91.4 

94.5 

93.4 

96*1 

95.3 

99*6 

99.1 

100.7 

101.1 

101.4 

101.7 

101.2 

101.1 

*00*3 

99.8 

99.3 

98.5 

98*7 

96.8 

97*5 

95.4 

97*2 

94.4 

96*4 

93.1 

95.4 

91.9 

110.3 

109.5 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  = 29.00  pSl#  ATMOSPHERIC  PRESSURE  = 14.26  PSI 
RESERVOIR  TEMPERATURE  = 550.00  DEG.F.  CHAMBER  TEMPERATURE  = fll.00  DEG.F 

RELATIVE  HUMIDITY  = 58.0  PERCENT 

Gamma  = 1.37? 
run  NUMBER  76 

microphones  are  twelve  feet  from  the  nozzle  exit  planf 

PRESSURE  RATIO  PR  = 3.034 
TEMPERATURE  RATIO  TR  = 1.867 
MACH  NUMBER  MJ  = 1.372 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.378 
JET  DENSITY  RATIO  DJ/Dq  = 0.726 
JET  VELOCITY  RATIO  VJ/AO  = 1.6H 
JET  VELOCITY  VJ  = 1836.7  FPS 

TR/TJ  = 1.355 
OR/DO  = 1.625 
OR/DJ  = 2.239 

MASS  FLOW  = 2.141  POUNoS  PER  SECOND 
THRUST  z 121.41  POUNDS 


SHOCK  CELL  LENGTH  S = 2.068  INCHES 


1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

98.8 

98.0 

93*6 

10.0 

10.0 

82.9 

250.0 

102.2 

101.3 

90.7 

95.4 

92.9 

86*9 

315.2 

105.4 

103.1 

101.7 

98.0 

94.8 

90.8 

400.0 

108.1 

107.7 

10ft.2 

102.2 

98.6 

94.4 

500.0 

110.6 

109.3 

108*3 

104.8 

101. o 

97.0 

630.0 

110.9 

111*8 

111.7 

108.4 

105.0 

100.1 

800.0 

113.1 

114.9 

114*5 

111.5 

108.8 

103.2 

1000.0 

113.3 

115.3 

116*5 

114.7 

112.1 

106.8 

1250.0 

114.4 

116.9 

118*8 

117.7 

115.4 

110.1 

1600.0 

114.8 

117.8 

119*2 

118.6 

117.0 

112.2 

2000.0 

116.0 

119.2 

120*3 

120.0 

119.3 

114.2 

2500.0 

116.8 

120.2 

12l*l 

120. 5 

119.9 

114.0 

3150.0 

117.3 

121.2 

122*2 

121.6 

120.5 

115.2 

4000.0 

117.5 

121.5 

122.6 

122.2 

120.6 

114.9 

5000.0 

116.5 

120.3 

121.6 

121.6 

120.1 

114.7 

6300.0 

115.3 

118.8 

119.9 

120.3 

118.9 

114.3 

8000.0 

113.7 

117.1 

118*0 

118.8 

117.4 

113.3 

10000.0 

112.1 

115.6 

116*4 

117.3 

116.1 

112.8 

12500.0 

110.8 

114.3 

115*0 

116.1 

115.3 

112.2 

16000.0 

109.3 

113.1 

113*8 

114.8 

114.0 

111.5 

20000.0 

107.6 

111.7 

112*8 

113.6 

112.6 

110.9 

25000.0 

106.2 

110.6 

111.9 

112.6 

111.7 

110.4 

31500.0 

104.3 

109.6 

11 1*1 

111.6 

110.8 

109.7 

40000.0 

103,6 

109.1 

110*8 

111.2 

109,9 

109.5 

OVERALL 

SPL  126.9 

130.1 

131.2 

130.9 

129.6 

125.1 

1/3  OCTAVe  SOUND  pressure  level 
CONTINUED 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

d 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

81.9 

82*4 

81.9 

80  * 6 

80.4 

79.6 

250.0 

85.0 

83.3 

83.2 

82.3 

82.1 

81*6 

315.2 

87.4 

86*  1 

85*8 

85.8 

84 . 5 

83.8 

400.0 

90  : 5 

88.5 

80*5 

87.5 

86.9 

86.1 

500.0 

92.4 

90.1 

89*5 

88.4 

87.8 

87.3 

630.0 

96.3 

93.4 

91.7 

91  *6 

90.4 

89.4 

800.0 

99.3 

95.8 

93.6 

93.4 

92.6 

92*1 

1000.0 

102.0 

97.9 

96*1 

95.0 

93.5 

93.2 

1250.0 

104.7 

99.9 

97*9 

97.1 

95.8 

95.4 

1600.0 

106.9 

101.7 

99*6 

98.3 

97.2 

96.6 

2000.0 

108.7 

103.9 

l0i*2 

99.8 

98.7 

97.8 

2500.0 

109.9 

105*1 

102*3 

101.0 

99.9 

98.8 

3150.0 

111.1 

106*2 

103*4 

102.2 

101.0 

100.3 

4000.0 

111.7 

107.6 

104*8 

103.1 

101.8 

100.9 

5000.0 

112.5 

108*4 

105*5 

104.0 

102.8 

102.1 

6300.0 

112.6 

108.9 

105*7 

104.7 

103.7 

103.9 

8000.0 

112.2 

108.9 

106*1 

105.0 

104.5 

104.8 

10000.0 

112.1 

109.0 

106*3 

105.6 

105.0 

105*2 

12500.0 

111.9 

109.1 

106*7 

105.7 

105.0 

105.3 

16000.0 

111.2 

109.0 

106*8 

105.5 

105.1 

105.1 

20000.0 

110.6 

108.4 

106*8 

105.2 

104.6 

104.1 

25000.0 

109.8 

107.8 

106*6 

104.8 

m3. 9 

103.3 

31500.0 

108.8 

107.1 

106*1 

103.9 

103.3 

102.2 

40000.0 

108.1 

106.9 

105.5 

103.1 

103.2 

101.2 

OVERALL 

SPL  122.8 

119.5 

117*2 

115.8 

115.1 

114.7 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  r 29.10  pSl.  ATMOSPHERIC  PRESSURE  = 14.10  PSI 
RESERVOIR  TEMPERATURE  = 500.00  DEG.F*  CHAMBER  TEMPERATURE  = 55.00  DEG.F 

RELATIVE  HUMIDITY  = 46.0  PERCENT 

gamma  = 1.377 
run  number  183 

MICROPHONES  ARE  TWELVE  F£ET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3.064 
TEMPERATURE  RATIO  TR  = 1.864 
MACH  NUMBER  MJ  = 1.380 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.372 
JET  DENSITY  RATIO  DJ/Oo  = 0.729 
JET  VELOCITY  RATIO  VJ/AO  = 1.616 
JET  VELOCITY  V J = 1797.4  FPS 

TR/TJ  = 1.359 
DR/DO  = 1.644 
OR/LJ  = 2.255 

MASS  FLOW  = 2.156  POUNoS  PER  SECOND 
THRUST  r 122.66  POUNDS 

SHOCK  CELL  LENGTH  S = 2.091  INCHES 


392 


I.i  vu  WJ'-Mi. i.J  j JUMWS! «#« «J- 


1/3  OCTAVE  SOUNq  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  1 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGl 

HZ 

10  82.5 

11  90.0 

12  97.5 

13  105.0 

14  112,5 

15  120 

200.0 

77.7 

79.5 

7q.3 

79.3 

77.8 

75.5 

250.0 

80.3 

80.9 

79.7 

76.  Q 

77.0 

75.9 

315.2 

81.5 

81.5 

80*3 

79.4 

79.4 

79:6 

400.0 

85.0 

84.7 

83*9 

83.5 

83.6 

84.0 

500.0 

87.9 

87.3 

86  * 6 

87.1 

87,1 

87.0 

630.0 

89.9 

89.2 

89.5 

90.0 

90.1 

91.0 

800.0 

92.1 

91.9 

9l  • 0 

90.1 

90.8 

91.0 

1000.0 

94.4 

94.2 

92.4 

91.6 

91.0 

91.2 

1250.0 

97.2 

96.2 

94.5 

93.8 

93.4 

93.4 

1600.0 

98.7 

97.6 

95.9 

95.2 

94.7 

94.5 

2000.0 

100.4 

98.8 

97.6 

96.8 

96.2 

95.6 

2500.0 

101.3 

99.7 

98.5 

97.9 

97.3 

96.5 

3150.0 

102.4 

100.8 

99.9 

99.3 

98.6 

98.0 

4000. 0 

103.1 

101.7 

100*8 

100.2 

100.  C 

99.7 

5000.0 

103.5 

102.1 

102.1 

101.5 

101.7 

102.1 

6300.0 

104.2 

103*6 

103*4 

103.3 

103.2 

103.7 

8000.0 

105  0 

104.9 

103.7 

103.6 

103.4 

103.5 

10000.0 

106.0 

105.5 

103.7 

103.7 

103.5 

103.5 

12500.0 

106.5 

105.1 

104.3 

103.6 

103.5 

103.0 

16000.0 

105.7 

104.5 

103.5 

103.1 

102.8 

102*3 

20UOO.O 

104.5 

105.2 

103.5 

102.4 

101.9 

101.4 

25000.0 

104.6 

104.6 

103.3 

102.1 

101.6 

101.3 

31500.0 

104.3 

104.7 

103.1 

101.6 

101.1 

101. 0 

40000.0 

103.4 

104.7 

102*8 

101.4 

100.0 

101.0 

overall 

SPL 

115.9 

115.4 

114.2 

113.6 

113.2 

113.2 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGi 

H2 

L6  127.5 

17  135.0 

18  142.5 

19  150 

200.0 

74.6 

73.4 

75.2 

75.4 

250.0 

76.7 

76.8 

77.7 

78.3 

315.2 

79.2 

78.2 

7a*6 

79.3 

400.0 

82.6 

81.0 

80*1 

81.0 

500o0 

87.0 

86.2 

85.2 

83.4 

630.0 

91.5 

90.5 

87.8 

83.3 

800.0 

90.4 

89.6 

88*6 

86.1 

1000.0 

91.5 

89.3 

88*2 

87.0 

1250.0 

92.6 

92.3 

92*1 

89.5 

1600.0 

93.2 

93.1 

93*0 

91. a 

2000.0 

94.7 

95.1 

94.4 

92.6 

2500.0 

95.9 

95.9 

95.5 

94.4 

3150.0 

97.5 

97.7 

97*4 

96.4 

4000.0 

99.9 

100.7 

100.9 

100.0 

5000.0 

102.2 

102.5 

101.9 

102.1 

6300.0 

103.4 

103.7 

102.4 

102.8 

8000.0 

103.5 

103.8 

102*1 

101.9 

10C00.0 

103.3 

102.6 

101.2 

100.4 

12500.0 

102.5 

102.0 

99.9 

99.2 

16000.0 

101.5 

100.8 

9a*9 

97.5 

20000.0 

100.7 

99.6 

97*6 

95.9 

25000.0 

100.2 

98.9 

97.2 

95.0 

31500.0 

99.4 

98.2 

96  * 5 

93.8 

40000.0 

98,8 

98.0 

95.5 

92.6 

OVERALL 

SPL 

112.6 

112.4 

111.1 

110.4 

33k 


SUPERSONIC  jet  exhaust  noise 
MACH  1,4  NOZZLE 

RESERVOIR  PRESSURE  = 28.85  pSl»  ATMOSPHERIC  PRESSURE  s 14.26  PSI 
RESERVOIR  TEMPERATURE  = 840.00  DEG.F#  CHAMBER  TEMPERATURE  = 81.00  DEG.F 

RELATIVE  HUMIDITY  = 58.0  PERCENT 
gamma  = i.36i 

RUN  NUMBER  77 

MICROPHONES  ARE  TWELVE  FEET  FRqM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3.023 
TEMPERATURE  RATIO  TR  = 2.403 
MACH  NUMBER  MJ  = 1,375 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.792 
JET  OENSITY  RATIO  DJ/Oo  = 0.558 
JET  VELOCITY  RATIO  VJ/AO  = 1.840 
JET  VELOCITY  Vj  = 2097,8  FPS 

TR/TJ  = 1.341 
DR/00  = 1.258 
DR/DJ  = 2.254 

MASS  FLOW  = 1.880  POUNDS  PER  SECOND 
THRUST  = 121.78  POUNDS 


SHOCK  CELL  LENGTH  S = 2.075  INCHES 
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i/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

phone 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGl 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52 

200.0 

101.0 

99.6 

93.7 

90.2 

20.0 

10,0 

250.0 

103.5 

102.8 

100*4 

96.1 

93.7 

90.9 

315.2 

103.4 

105.8 

104*5 

100.6 

96,6 

93.3 

400.0 

110.7 

110.3 

107.5 

104.0 

101.4 

96.6 

500.0 

113.5 

112.2 

m.o 

107.5 

104.4 

99.3 

630.0 

112.0 

114.3 

115*3 

111.5 

108.6 

103.0 

800.0 

114.9 

116.8 

117.4 

114.7 

112.3 

107.0 

1000.0 

114.2 

116.6 

119.5 

117.5 

115.0 

110.3 

1250.0 

115.6 

118.3 

121*0 

120.1 

118.6 

113.4 

1600.0 

115.6 

118.8 

121.2 

121.0 

120.2 

116.0 

2000.0 

116.4 

119.9 

122.5 

122.1 

122.4 

117.9 

2500.0 

116.9 

120.5 

122.8 

122.6 

122.9 

119,2 

3150.0 

117.0 

120.8 

123.6 

123.9 

123.9 

119.9 

4000.0 

116.0 

120.5 

123.9 

124.0 

124.4 

119.7 

5000.0 

113.9 

118.9 

122*3 

123.2 

124.2 

119.5 

6300.0 

112.0 

116*8 

120.5 

121.8 

123.6 

118.2 

3000.0 

109.8 

115.0 

119.3 

120.6 

122.4 

117.0 

10000.0 

108.2 

113.6 

117.7 

120.6 

122.0 

116.1 

12500.0 

106.7 

112.3 

117.3 

118.7 

120.7 

115.3 

16000.0 

104.9 

110.8 

115*8 

117.6 

119.9 

114.4 

20000.0 

103.1 

109.7 

115,0 

116.9 

118.9 

113,7 

25000*0 

101.4 

108.8 

114.4 

116.2 

118.1 

113.1 

31500.0 

99.3 

107.6 

113*6 

115.4 

117.6 

112.2 

40000,0 

98.8 

107.3 

113*1 

115.4 

117.0 

112.0 

OVERALL 

SPL 

126.5 

129.9 

132*8 

133.2 

133,8 

129.0 
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I 

I 

r 

! 1/3  OCTAVE  SOUND  pressure  level 

I CONTINUED 

r 

I 1/3 

| OCTAVE  MICRO  MICRO  MIqRO  MICRO  MICRO  MICRO 

| CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE  PHONE 

8 FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 

1 7 60*0  S 67.5  9 75.0  10  82.5  11  90. 0 12  97*5 


s- 

! 

$ 


200.0 

83.4 

84 -i 

83*2 

83.7 

81.9 

81.0 

250.0 

86.9 

85  4 

84*2 

84.4 

83.9 

83 . 6 

315.2 

89.0 

88.  9 

87*4 

87.0 

86.2 

85*6 

400.0 

93.2 

91.0 

9q  • 1 

89.3 

39.3 

88.0 

500.0 

95.2 

91.8 

90*6 

90.2 

89.2 

89.5 

630.0 

99.2 

95.2 

93*2 

92.9 

91.7 

90.7 

800.0 

101.9 

97.7 

95*9 

95.0 

94,3 

93.7 

1000.0 

104.6 

100.4 

97*8 

96*8 

95.6 

94.7 

1250.0 

107.7 

102.6 

9g*7 

98.3 

97.4 

97.2 

1600.0 

110.0 

104.5 

lOl.Q 

100.0 

99.3 

98.0 

2000.0 

112.0 

106.7 

103*1 

101.2 

IOC. 4 

99.1 

2500.0 

113.1 

107.7 

104*3 

102.7 

101.5 

100.2 

3150.0 

114.1 

109.1 

105*7 

104.2 

102.8 

101.6 

4000.0 

114.6 

110.3 

107*2 

105.2 

103.7 

102.4 

5000.0 

115.0 

111.3 

107*8 

105,9 

104.5 

103*5 

6300.0 

114.9 

111*6 

10S*3 

106.2 

105.0 

104.3 

8000.0 

114.6 

111*8 

108*5 

106.2 

105.4 

104.7 

10000.0 

114.6 

111.8 

108*4 

106.5 

105.8 

105.3 

12500.0 

114.3 

111*6 

108*7 

106.8 

106.0 

105.5 

16000.0 

113.5 

111.3 

108*7 

106.6 

106.2 

lu5*3 

20000.0 

112.8 

110.8 

108*4 

106.1 

105.7 

104.7 

25000.0 

111.9 

110.2 

108*2 

105.6 

105.4 

104.0 

31500.0 

110.9 

109.2 

107*5 

104.8 

104,7 

103.0 

40000.0 

110.0 

108.6 

106*7 

103.9 

104.3 

102.1 

OVERALL 

SPL  125.3 

122.1 

119*2 

117.1 

116.4 

115.4 

397 


supersonic  jet  exhaust  NOISE 

MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  = 2B.90  pSl#  ATMOSPHERIC  PRESSURE  = 14.10  PSI 
RESERVOIR  TEMPERATURE  = 774,00  OEG.F#  CHAMBER  TEMPERATURE  = 55.00  DEG.F 

RELATIVE  HUMIDITY  = 50.0  PERCENT 
gamma  = i.36i 

RUN  number  184 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  Pr  = 3.050 
TEMPERATURE  RATIO  TR  = 2.396 
MACH  NUMBER  MJ  = 1.381 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.783 
JET  DENSITY  RATIO  DJ/Do  = 0.561 
JET  VELOCITY  RATIO  VJ/AO  = 1.844 
JET  VELOCITY  VJ  = 2050,8  FPS 

TR/TJ  = 1.344 
DR/DO  = 1.273 
OR/DJ  = 2.2*9 

MASS  FLOW  = 1.893  POUNDS  PER  SECOND 
THRUST  Z 122.89  POUNDS 

SHOCK  CELL  LENGTH  S = 2.095  INCHES 
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1/3  octave  SOUND  pressure  level 


1/3 

OCTAVE 


CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
10  82.5  11  90.0  12  97.5  13  105.0  14 


MICRO  MICRO 

PHONE  PHONE 

. ANGLE  NO.  angle 
112.5  15  120*0 


200.0 

80.2 

80*8 

250.0 

82.2 

82.8 

315.2 

83 . 3 

83.4 

400.0 

86.4 

85.9 

500.0 

90.4 

88.7 

630.0 

91.9 

90.8 

800.0 

93.4 

93.4 

1000.0 

96.1 

95.8 

1250.0 

98.9 

98.3 

1600.0 

100.4 

99.2 

2000.0 

102.4 

100.6 

2500.0 

103.2 

101.9 

3150.0 

104.3 

103*1 

4000.0 

104.9 

104*2 

5000.0 

105.6 

104.9 

6300,0 

106.1 

106.0 

8000.0 

106.6 

107.0 

10000.0 

107.6 

107*9 

12500.0 

108.0 

107*4 

16000.0 

107.3 

106*6 

20000.0 

106.0 

107*0 

25000.0 

106.0 

106*7 

31500.0 

105.7 

106.6 

40000.0 

105.0 

106*8 

81.4 

82.1 

80.6 

81.4 

80.2 

78.8 

82*2 

81.0 

81.0 

85*5 

85.2 

85.3 

88*6 

89.2 

89.5 

91.0 

92.1 

92.9 

93*0 

92.3 

92.7 

94*2 

92.9 

92.2 

95*9 

95.5 

94.8 

97*1 

96.4 

96.3 

98*8 

98.4 

97.5 

99*9 

99.5 

98.7 

101*0 

101. 1 

100.1 

102*1 

101.7 

101.2 

102.9 

102.5 

102.5 

104*1 

104.1 

103.9 

104*0 

104.1 

104.0 

103*8 

104.4 

103.9 

104*3 

104.3 

104.1 

103*3 

104.0 

103.4 

102*9 

103.3 

102.6 

102*0 

103.0 

102.2 

101. 1 

102.7 

102.1 

100*2 

102,8 

101.3 

76.9 

77.7 

81.3 
85*6 

89.0 

93.4 

93.6 

92.8 

94.7 

95.8 

96.9 

98.1 

99.5 

100.6 

102.3 
103.7 

103.4 

103.6 
103.3 

102.6 
102.1 

101.7 

101.8 

101.9 


OVERALL  . , , 

SPL  117.6  117.6  114*2  114*6  114.1 


113.7 


i 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHo^E  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO»  ANGLE  NO.  ANGLE 


HZ 

16  127.5 

17  135.0 

18  142.5 

19  150 

200.0 

76.1 

75.0 

76 

3 

77.3 

250.0 

78.0 

77.7 

79 

3 

80.2 

315.2 

81.0 

80.3 

81 

0 

82.3 

400.0 

84.4 

82.4 

82 

5 

83.5 

500.0 

88.9 

87.9 

87 

0 

85.4 

630.0 

93.9 

92.4 

90 

1 

85.3 

800.0 

92.9 

92.1 

90 

7 

87.8 

1000.0 

93.1 

91.0 

90 

2 

89.0 

1250.0 

93.7 

93.5 

93 

4 

91.3 

1600.0 

94.7 

94.6 

94 

6 

93.5 

2000.0 

96.4 

97.0 

96 

4 

94.2 

2500.0 

97.1 

97.2 

97 

3 

95.6 

3150.0 

98.8 

98.6 

98 

8 

97.6 

4000.0 

100.5 

100.7 

101 

3 

100.4 

5000.0 

102.3 

102.2 

102 

5 

102.2 

6300.0 

103.5 

103.6 

103 

1 

103.2 

8000.0 

103.6 

103.6 

102 

6 

102.2 

10000.0 

103.6 

102.8 

102 

0 

100.0 

12500.0 

102.8 

102.1 

100 

8 

99.7 

16000.0 

102.1 

101.0 

99 

9 

97.9 

20000.0 

101,4 

100.2 

98 

8 

96.5 

25000.0 

100.9 

99.2 

98 

1 

95.2 

31500.0 

100.4 

98.8 

97 

8 

94.3 

40000.0 

100.1 

96.8 

97 

1 

93.5 

OVERALL 

SPL  113.2 

112.7 

112*0 

110.9 

400 


SUPERSONIC  jet  exhaust  noise 
MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  = 28.20  pSl,  ATMOSPHERIC  PRESSURE  = 14.26  PSI 
RESERVOIR  TEMPERATURE  = 1132.00  DEG.F#  CHAMBER  TEMPERATURE  = 82.00  DEG.F 

RELATIVE  HUmIdITY  = 54.0  PERCENT 
gamma  = 1.344 

RUN  NUMBER  78 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 2. 9' 8 
TEMPERATURE  RATIO  TR  = 2.937 
MACH  NUMBER  MJ  = 1.369 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.222 
JET  DENSITY  RATIO  OJ/Do  = 0.450 
JET  VELOCITY  RATIO  VJ/AO  = 2.040 
JET  VELOCITY  Vj  = 2327.9  FPS 

TR/TJ  = 1.322 
OR/DO  = 1.014 
DR/DJ  = 2.252 

MASS  FLOW  = 1.681  POUNoS  PER  SECOND 
THRUST  r 120.73  POUNOS 

SHOCK  CELL  LENGTH  S = 2.056  INCHES 


i)01 


1/3  OCTAVE  SOUNo  pressure  level 


1/3 

OCTAVE 

CENTER 

FREQ. 


HZ 


M.’.CRO  MICRO  MlcRO  MICRO 

PHONE  PHONE  phone  PHONE 

NO.  ANGLE  NO.  ANgL£  NO.  ANGLE  NO.  ANGLE  NO 
1 15.0  2 22.5  3 30.0  4 37.5  5 


MICRO 
PHONE 
. ANGLE  NO 
45.0  6 


MICRO 

PHONE 

. angle 

52.5 


200.0 

100.2 

99.0 

250.0 

102.5 

102.5 

315.2 

107.7 

105*0 

400.0 

109.3 

109.6 

500.0 

112.3 

111*8 

630.0 

110.9 

113.5 

800.0 

113.6 

116.2 

1000.0 

112.7 

115.7 

1250.0 

113.9 

116.7 

1600.0 

113.6 

116.9 

2000.0 

113.6 

117.6 

2500.0 

113.5 

118.2 

3150.0 

112.7 

117.8 

4000.0 

111.3 

116.7 

5000.0 

109.9 

115.3 

6300.0 

108.6 

113.9 

8000.0 

107.2 

112.6 

10000.0 

106.3 

111.3 

12500.0 

105,1 

110.2 

16000.0 

103.8 

109.1 

20000.0 

102.5 

107.7 

25000,0 

101.3 

106.9 

31500.0 

99,6 

105.6 

40000.0 

99.1 

105.5 

94.7 

20.0 

20.0 

100*0 

95.7 

93,4 

104*4 

99.6 

96.3 

107.2 

102.9 

101.3 

110*4 

106.8 

103.4 

114*1 

110.1 

107.6 

ll6»6 

113.5 

111.3 

lift. 6 

116.5 

114.6 

120.0 

119.0 

117.8 

119.9 

119.9 

120.1 

120*8 

120.7 

122.0 

121.2 

121.4 

123.0 

121.6 

122.4 

123.7 

121.4 

123.0 

124.6 

119.9 

122.0 

124.7 

Hfl. 4 

120.6 

124.0 

117.0 

119,4 

122.9 

115.7 

118.3 

121.7 

114.7 

117.2 

121.0 

113.3 

116.1 

120.0 

112.0 

H5.3 

119.0 

111.0 

114.4 

118.4 

109.6 

113.4 

117.9 

lOfl  .4 

113.2 

117.4 

20.0 

90.9 

93.2 

96.4 

99.0 

103.1 

106.3 

110.1 

113.5 
116.0 

118.6 

120.0 

121.4 

121.7 

121.9 

121.4 

120.4 

119.7 

119.1 

118.4 
117.6 
117.3 

116.9 

117.1 


OVERALL 

SPL  124.0  127.7 


131.0 


1 3 1 . & 


133.9 


131.5 
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1/3  OCTAVE  SOUND  PRESSURE  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67*5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

84 . 8 

85*2 

83*2 

82.2 

81.8 

81.7 

250.0 

87.2 

86.3 

83*9 

83.5 

83.3 

83.6 

315*2 

89.5 

87.7 

85*7 

86.2 

86.1 

84.8 

400.0 

92.9 

90.6 

89*3 

88.8 

88.4 

87.6 

500.0 

95.3 

92.2 

89*5 

68 . 4 

88.8 

58.6 

630.0 

98.7 

95.0 

93*3 

91.9 

91.0 

90.4 

800.0 

101.6 

97.6 

9b» 3 

94.1 

93.5 

93.1 

1000.0 

105.0 

100.1 

97*4 

96.0 

95.0 

94.5 

1250.0 

108.0 

102.4 

99*4 

97.8 

97.1 

96.8 

1600.0 

110.5 

104.5 

101. 0 

99.5 

98.6 

97.6 

2000.0 

112.8 

106.9 

103*0 

101.2 

99.9 

99.4 

2500.0 

114.2 

106.2 

104*2 

102.1 

101.3 

100.4 

3150.0 

115.6 

109.6 

105.5 

103.9 

102.4 

102.1 

4000.0 

116.0 

110.9 

106*9 

104.9 

103.4 

102.9 

5000.0 

116.6 

112.2 

107.8 

105.8 

104.2 

104.0 

6300.0 

116.6 

112.9 

I0a*4 

106.5 

104.8 

104.7 

8000*0 

116.1 

113.2 

10«. 7 

106  * 6 

105.0 

105.0 

10000.0 

116.0 

113.5 

10s»7 

107.5 

105.6 

105.8 

12500.0 

115.6 

113.5 

109*0 

107.2 

105.9 

105.9 

16000.0 

114.8 

113.3 

109*1 

107.0 

106.1 

105.8 

20000.0 

114,0 

112.7 

109*0 

106.6 

105.6 

105.1 

25000.0 

113.3 

112.1 

10fl.6 

106.1 

105.0 

104.5 

31500.0 

112.4 

111.3 

107*9 

105.1 

104.3 

103.4 

40000.0 

111*6 

110.8 

107*1 

104,1 

103,7 

102.3 

OVERALL 

SPL  126.6 

123.5 

119.4 

117.3 

116.1 

115.7 
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SUPERSONIC  JEY  EXHAUST  NOISE 
MACH  1.4  NOZZLE 

RESERVOIR  PRESSURE  = 28.60  pSl,  ATMOSPHERIC  PRESSURE  = 14.10  PSI 
RESERVOIR  TEMPERATURE  = 1048.00  DEG.F.  CHAMBER  TEMPERATURE  = 57.00  DEG.F 

RELATIVE  HUMIDITY  " 46.0  PERCENT 
gamma  r 1.344 

RUN  NUMBER  185 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3.028 
TEMPERATURE  RATIO  TR  = 2.917 
MACH  NUMBER  MJ  = 1.381 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.197 
JET  DENSITY  RATIO  DJ/Do  = 0.455 
JET  VELOCITY  RATIO  VJ/AO  = 2.046 
JET  VELOCITY  Vj  = 2280.8  FPS 

TR/TJ  = 1.328 
DR/DO  = 1.038 
DR/OJ  = 2.281 

MASS  FLOW  = 1.706  POUNDS  PER  SECOND 
THRUST  = 122.88  POUNDS 

SHOCK  CELL  LENGTH  S = 2.095  INCHES 


ItOA 


1/3  OCTAVE  sounq  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

FREQ,  NO 

. ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

200.0 

10.0 

82.3 

250.0 

83.2 

84.1 

315.2 

84.0 

83 . 6 

400.0 

87.2 

86*6 

500.0 

90.7 

89.2 

630.0 

93.3 

92.3 

800.0 

95.3 

94.6 

1000.0 

97.1 

96.8 

1250.0 

100.1 

99.6 

1600.0 

102.1 

100.4 

2000.0 

103.9 

102.1 

2500.0 

105.0 

103.2 

3150.0 

106.1 

104.5 

4000.0 

107.0 

105.5 

5000.0 

107.5 

106.0 

6300.0 

108.1 

107.4 

8000.0 

108.7 

108.3 

10000.0 

109.5 

109.2 

12500.0 

110.2 

108.5 

16000.0 

109.7 

107.9 

20000.0 

108.5 

108.4 

25000.0 

108.4 

108.1 

31500.0 

108.0 

108.1 

40000.0 

107,1 

108.0 

OVERALL 

SPL  119.7 

118.9 

MICRO 

MICRO 

MICRO 

phone 

PHONE 

phone 

i.  angle 

NO.  ANGLE 

NO.  ANGl 

97.5 

13  105.0 

14  112, 

93*1 

83.3 

81.2 

83.3 

82.0 

81.3 

82.3 

83.4 

83 . 5 

86  * 2 

87.3 

87.4 

89*0 

91.0 

91.4 

92*1 

94.1 

94.7 

94*4 

94.0 

95.0 

95.4 

95.4 

94.3 

97.4 

97.3 

96.8 

90.8 

98.5 

98.2 

100.6 

100.3 

99.3 

101.4 

101.4 

100.8 

102*8 

103.0 

101.8 

103.7 

103.7 

103.2 

104.5 

104.0 

103.9 

105.4 

105.0 

104.4 

105.4 

105.1 

104.6 

105*0 

105.4 

104.6 

105.9 

105.3 

104.8 

IO5.O 

104. 9 

104.2 

IO4.8 

104. 4 

103.4 

104*2 

104.2 

103.3 

103.3 

103.6 

102.9 

102.4 

103.6 

102.0 

115.9 

115.8 

115.1 
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MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


80.0 

80.0 

84.4 

68.0 

90.0 

95.7 

95.9 

94.0 

96.1 

97.6 

98.4 

99.7 

101.0 

101.9 

103.1 

104.2 

104.0 

103.9 

103.6 

103.1 

102.7 

102.6 

102.4 
102-5 


114.5 


1/3  OCTAVE  SOUND  PRES;  JRE  LEVEL 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ. 

W),  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

16  127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

77.2 

76.6 

0*0 

79.8 

250.0 

79.7 

79.8 

o.o 

82.2 

315.2 

83 . 8 

83.2 

0*0 

84.3 

400.0 

86.8 

141.0 

0.0 

85.7 

500.0 

91.3 

90.1 

0.0 

88.1 

630.0 

96.7 

95.3 

Q.O 

87.4 

800.0 

96.2 

94.9 

0*0 

89.4 

1Q00.0 

95.9 

92.8 

0*0 

91.3 

1250.0 

95.4 

95.0 

0.0 

93.3 

1600.0 

96.6 

96.7 

0*0 

95.0 

2000.0 

98.1 

99.3 

0.0 

96.3 

2500.0 

99.1 

0.0 

0*0 

97.7 

3150.0 

ICO.  8 

0.0 

0*0 

99.7 

4000.0 

'*..8 

0.0 

0*0 

101.4 

5000.0 

. 2.8 

0.0 

0*0 

102.8 

6300.0 

103.9 

0.0 

0.0 

103.2 

8000.0 

104.0 

151.2 

0*0 

102.4 

10000.0 

103.8 

0.0 

0*0 

101.4 

12500.0 

103.4 

0.0 

0*0 

100.4 

16000.0 

102.9 

0.0 

o.o 

98.8 

20000.0 

102.3 

0*0 

Q.O 

97.4 

25000.0 

101.9 

162.6 

0*0 

96.4 

31500.0 

101.5 

0.0 

0*0 

95.4 

40000.0 

101.1 

0.0 

0*0 

94.4 

OVERALL 

SPL  114,1 

112.7 

112*0 

111.7 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1,4  NOZZLE 

RESERVOIR  PRESSURE  , E7.90  f*I.  ‘4-2°,,- *J  pEG,F 

RESERVOIR  TEMPERfcTURE^=^l410 •OO^OEG^P»^CHAMBER^TEHPER 

n * uu  a “ ~ 


RUN  NUMBER  111 

microphones  are  twelve  feet  FROM  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 2.9&5 
TEMPERATURE  RATIO  TR  = 3.400 
MACH  NUMBER  MJ  = 1.371 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.601 
JET  DENSITY  RATIO  uJ/Do  = 0.384 
JET  VELOCITY  RATIO  VJ/AO  = 2.210 
JET  VELOCITY  VJ  z 2541.0  FPS 


TR/TJ  = 1.307 

DR/00  = 0.872 

DR/QJ  = 2.268  _ 

MASS  FLOW  = 1.556  POUNqS  PER  SECOND 
THRUST  = 121.07  POUNDS 

SHOCK  CELL  LENGTH  S = 2.062  INCHES 


k07 


1/3  OCTAVE  SOUND  pressure  level 

1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

105.1 

104.1 

100*5 

100.0 

96.9 

95.9 

250.0 

107.6 

106.9 

106*4 

104.1 

100.4 

97.0 

315.2 

111.7 

110.9 

110*2 

107.5 

103.4 

100.1 

400.0 

113.8 

115.0 

112*9 

111.0 

107.4 

103.9 

500.0 

115.4 

116.5 

116*3 

114.5 

110.6 

106.9 

630,0 

113.6 

118.1 

119*6 

117.6 

114.9 

110.5 

800.0 

115.6 

119.8 

121.5 

120.8 

118.0 

114.0 

1000.0 

115.0 

119.4 

122.4 

123.1 

121.4 

117.6 

1250.0 

115.2 

120.5 

123*7 

125.0 

124.3 

121.0 

1600.0 

114.9 

120*6 

123.7 

124.9 

125.6 

123.3 

2000,0 

115.0 

121.8 

125*0 

125.8 

126.9 

125.5 

2500.0 

115.0 

122.4 

125*8 

126.2 

127.4 

126.8 

3150.0 

113.9 

121.8 

125*7 

126.6 

127.8 

127.7 

4000.0 

112.7 

120.6 

124*6 

126.2 

128.4 

127.9 

5000.0 

110.2 

119.0 

122.8 

124.5 

127.4 

127.3 

6300,0 

108.4 

117.3 

121.1 

123.0 

126.3 

127.0 

8000.0 

105.7 

115.1 

119.3 

121.7 

124.9 

125.5 

10000.0 

103.9 

113.3 

117*9 

120,5 

123.6 

124.5 

12500.0 

102.4 

ill. a 

116*6 

119.5 

122.6 

123.5 

16000.0 

100,7 

110.2 

114*8 

118*2 

121.1 

122.4 

20000.0 

96.9 

106.5 

113*2 

117.0 

120.0 

121.4 

25000.0 

97.0 

107.0 

112.1 

116.2 

119.1 

120.7 

31500.0 

94.8 

105.5 

110*8 

114.8 

118.1 

120.1 

40000.0 

93.2 

104.4 

109.7 

114.0 

116.7 

119.6 

OVERALL 

SPL  125.7 

131.4 

134*6 

135.8 

137.3 

137.0 

408 


1/3  OCTAVE  SOuNO  PRESSURE  LEVEL 


CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97*5 

200.0 

91.2 

10.0 

89*9 

89.0 

88.5 

87.2 

250.0 

93.9 

90.5 

88.8 

89.3 

89.5 

88.6 

315.2 

94.7 

91.6 

90*9 

91.5 

90.1 

89.0 

400.0 

98.7 

94.5 

93*4 

92,8 

93,6 

92.3 

500.0 

101.5 

95.0 

94.7 

94,4 

93.0 

92.5 

630.0 

104.6 

99.6 

97.7 

96.8 

95.4 

94.4 

800.0 

107.7 

102.3 

100»1 

98.7 

97.4 

97.0 

1000.0 

110.9 

104*8 

102*4 

101. 0 

99.6 

98.1 

1250.0 

114.9 

108.3 

104.7 

102.5 

101.0 

100.2 

1600.0 

116.7 

110.5 

106*4 

104.2 

102.6 

101.4 

2000.0 

119.8 

112.1 

108*8 

106.1 

104.2 

103.4 

2500.0 

120.9 

114.2 

110*3 

107.5 

105.7 

104.7 

3150.0 

122.5 

115.3 

112*0 

109.0 

106.8 

105.9 

4000.0 

122.9 

116.7 

113*2 

110*2 

108.2 

107.3 

5000.0 

122.4 

117.1 

113*9 

110.6 

108.4 

107.6 

6300.0 

121.9 

117.5 

114*5 

111.3 

109.4 

108.5 

8000.0 

120.7 

117.3 

114*3 

111.3 

109.4 

108.5 

10000.0 

119.8 

117.1 

114*3 

111.2 

109.6 

108.6 

12500.0 

118.6 

116.5 

114*0 

110,9 

109.1 

108.5 

16000.0 

117,3 

115.6 

113*6 

110.2 

108.6 

107.9 

20000.0 

115.9 

114.2 

112*8 

109.4 

107.8 

107.0 

25000.0 

114.8 

113.2 

112*3 

108.4 

107.2 

106.3 

31500.0 

113.7 

112.2 

111*3 

107.1 

106.4 

105.3 

40000.0 

112.8 

111.5 

110*6 

105.9 

105.8 

104.4 

OVERALL 

SPL  131.7 

127.2 

124*5 

121.3 

119.6 

118.7 
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E 


SUPERSONIC  jet  EXHAUST  noise 


MACH  1.4  NOZZLE 

RFSFRV01R  PRESSURE  s 28.30  pSl»  ATMOSPHERIC  PRESSURE  z.  14.10  PSl 
RESERVOIR  TEMPERATURE  = 1360.00  DEG.Fr  CHAMBER  TEMPERATURE  = 47.00  DEG.F 

RELATIVE  HUMIDITY  = 40.0  PERCENT 

CAMMi  - 1 . 


RUN  NUMBER  186 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 3.0 07 
TEMPERATURE  RATIO  TR  = 3.590 
MACH  NUMBER  MJ  s 1.361 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.737 
JET  DENSITY  RATIO  OJ/Do  = 0.365 
JET  VELOCITY  RATIO  VJ/AO  = 2.284 
JET  VELOCITY  VJ  = 2521.0  FPS 


TR/TJ  = 1.312 
DR/DO  = 0.838 
DR/DJ  = 2.293 

MASS  FLOW  = 1.528  POUNDS  PER  SECOND 
THRUST  = 122.87  POUNDS 

SHOCK  CELL  LENGTH  S = 2.094  INCHES 


1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  RHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 

hz  10  sa.5  ii  90*0  12  97.5  13  105.0  14  112.5 


200.0 

10.0 

82.5 

250.0 

63 . 6 

84.8 

315.2 

84.2 

84.5 

400.0 

87.0 

87.0 

500.0 

91.4 

90.1 

630.0 

92.8 

92.3 

800.0 

95.5 

94.8 

1000.0 

97.4 

97.3 

1250.0 

100.9 

100*1 

1600.0 

102.6 

101.4 

2000.0 

104.4 

103.0 

2500.0 

105.9 

104.1 

3150.0 

106.9 

105.2 

4000.0 

107.9 

106.5 

5000.0 

108.5 

107.4 

6300.0 

109.0 

108.6 

8000.0 

109.7 

109.6 

lOOuO.O 

110.5 

110.8 

12500.0 

111.2 

109.7 

16000.0 

110.6 

109.3 

20000.0 

109.5 

109.9 

25000.0 

109.7 

109.8 

31500.0 

109.2 

110.1 

40000.0 

108.5 

110.1 

OVERALL 

SPL  120.6 

120.3 

83*1 

63.3 

82.9 

83.9 

82.7 

81.6 

83*1 

83.8 

84.4 

85*9 

87.7 

87.8 

89*9 

91.4 

91.6 

92*3 

94.4 

95.7 

95*1 

95.2 

96.1 

96.1 

95.8 

95.0 

98.0 

98.0 

97.6 

99*4 

99.0 

98.8 

101*1 

101.0 

99.9 

102.1 

102.0 

101.5 

103*7 

103.7 

102.6 

104*6 

104.9 

104.1 

105*6 

105.1 

105.4 

106*4 

106.3 

106.3 

106*3 

106.9 

106.8 

106*5 

107.2 

106.6 

106*8 

107.1 

106.7 

106*1 

106.8 

106.1 

106*1 

106.3 

105.4 

105*7 

106.2 

105.4 

104*9 

105.7 

105.0 

103*9 

105.7 

104.2 

11?»0 

117.4 

116.8 

411 


MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


80.9 
00.3 

83.9 

89.0 

91.7 

96.1 

97.1 
95.6 

96.9 

97.9 

98.8 

100.5 
102.0 
102.7 

103.9 

105.4 

105.5 

105.2 

105.3 

104.9 

104.5 

104.6 

104.4 

104.5 


115.9 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE 

CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE 

NO.  ANGLE  NO.  angle  NO.  angle  NO 
16  127.5  17  135.0  18  142.5  19 


MICRO 
PHONE 
. ANGLE 
150.0 


200.0 

78.3 

250.0 

60.4 

315.2 

84.1 

400.0 

87.3 

500.0 

91,2 

630.0 

96.4 

800.0 

97.4 

1000.0 

96.5 

1250.0 

95.8 

1600.0 

97.3 

2000.0 

99.1 

2500.0 

99.7 

3150.0 

101.4 

4000.0 

102.4 

5000.0 

103.3 

6300.0 

104.6 

8000.0 

105.0 

10000.0 

105.1 

12500.0 

104.9 

16000.0 

104.6 

20000.0 

104.0 

25000.0 

103.8 

31500.0 

103.3 

40000.0 

103.0 

77.0 

78*2 

81.3 

81.6 

64.4 

84.9 

65.9 

85.2 

91.0 

89.9 

95.8 

93.2 

96.6 

94*6 

94*8 

93.4 

95.6 

95.4 

97.2 

97.6 

100.0 

100.1 

100.7 

100.1 

101.3 

101,2 

102.6 

102.0 

102,9 

102.7 

103.9 

103.4 

104,3 

103.5 

104.0 

103.2 

104.2 

102.5 

103.6 

102.1 

102.Q 

101.3 

102,5 

100.9 

102.1 

10Q.5 

102,2 

99.8 

79.9 
33*6 

85.7 

87.0 

89.5 

86.9 

90.0 

92.1 

93.9 

95.9 

96.7 

98.6 
101.0 
102.5 
104.1 

104.7 

104.3 

103.8 

102.4 

100.9 

99.5 

98.6 

97.6 

96.6 


overall 
SPL  115.3 


114.6 


113.7 


113.4 


--'--Sr-,  ^ 


supersonic  jet  Exhaust  noise 

MACH  x.7  NOZZLE 

RESERVOIR  PRESSURE  = 52.50  PSI.  ATMOSPHERIC  PRESSURE  = 14.20  PSI 
RESERVOIR  TEMPERATURE  = 72.00  DEG.F t CHAMBER  TEMPERATURE  = 74.00  DEC.F 

RELATIVE  HUMIDITY  = 66.0  PERCENT 

gamma  = 1.400 

RUN  NUMBER  79 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  Pr  = 4,697 
TEMPERATURE  RATIO  TR  = 0.996 
MACH  NUMBER  MJ  = 1.667 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.640 
JET  DENSITY  RATIO  DJ/Oq  = 1.562 
JET  VELOCITY  RATIO  VJ/AO  = 1.334 
JET  VELOCITY  VJ  = 1511il  FPS 

TR/TJ  = 1.556 
DR/00  = 4.715 
DR/OJ  s 3.019 

MASS  FLOW  = 3.814  PGUNqS  PER  SECOND 
THRUST  = 179.12  POUNDS 

SHOCK  CELL  LENGTH  S = 2.934  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  1 

NiO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANG 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52 

200.0 

100.3 

99.9 

90*1 

87,5 

85.3 

82.9 

250.0 

102.7 

102.3 

96*5 

91.0 

87.3 

85*9 

315.2 

106.4 

103*6 

100*8 

94.2 

91.0 

89.6 

400.0 

108.5 

108.7 

102.9 

98.2 

94.5 

92.2 

500.0 

111.9 

109.8 

106*4 

101.2 

96,9 

93.3 

630.0 

112.5 

112.3 

110.4 

104.6 

99.8 

96.2 

800.0 

115.5 

115.7 

112.9 

107.8 

103.0 

98.4 

1000.0 

115.0 

116.8 

115.8 

110.5 

105.5 

100.5 

1250.0 

115.9 

118.7 

118*4 

113.7 

108.6 

102.1 

1600.0 

116.8 

118.8 

119*2 

114.8 

110.1 

103.7 

2000.0 

117.1 

119.6 

120.1 

116.3 

111.5 

105.1 

2500.0 

117.4 

119.8 

120.1 

116.5 

111.7 

105.8 

3150.0 

117.6 

120.1 

120*5 

116.3 

111.7 

106.5 

4000.0 

117.5 

120.0 

120*5 

115.6 

112.4 

107.3 

5000.0 

116.5 

119.3 

119.3 

113.9 

111.9 

107.0 

6300.0 

115.3 

118.2 

Hfl.  2 

112.5 

111.5 

107.9 

8000.0 

113.6 

116.3 

116*6 

111.2 

110.8 

107.3 

10000.0 

113.5 

112.7 

115*2 

109.0 

110.1 

107.2 

12500.0 

110.3 

114.0 

113.9 

108.8 

109.5 

106.9 

16000.0 

108.5 

112.8 

112.3 

107.3 

108.1 

106.0 

20000.0 

106.6 

111.5 

111.2 

106.2 

106.7 

105.2 

25000.0 

105.1 

110.5 

110*4 

105.2 

105.7 

104.5 

31500.0 

103.2 

109.4 

109.3 

103.9 

104.4 

103.7 

40000,0 

102.2 

109.0 

lOfl.5 

103.2 

103.4 

103.4 

OVERALL 

SPL 


127.6 


129. a 


125.2 


122.2 


118.2 


129.9 


rifW  U>/S&rxWEX?(!T$?m 


1/3  OCTAVE  SOUND  PRESSURE  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

phone 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  AN6LE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200. 0 

83.7 

84.4 

84*1 

82.2 

82.6 

82.1 

250.0 

85.9 

85.3 

64.9 

83.9 

84.1 

03.6 

315.2 

88.8 

88.4 

87*4 

87.4 

86.1 

85.3 

400.0 

91.2 

90.7 

90*1 

89.0 

88.8 

87.7 

500.0 

93.0 

92.7 

9l»2 

69.9 

89.2 

88.8 

630.0 

95.4 

94.4 

93*4 

92.1 

92.0 

91.3 

800.0 

97.5 

95.9 

94.7 

93.5 

93.8 

93.4 

1000.0 

99.0 

97.5 

96*1 

95.2 

94.6 

93.6 

1250.0 

100.0 

98.9 

97.6 

96.7 

96.4 

95.8 

1600.0 

101.4 

100.2 

98.9 

97.7 

97.7 

97.0 

2000.0 

102.6 

101.2 

100.1 

98.8 

98.7 

97.7 

2500.0 

103.3 

101.8 

100.5 

99.3 

99.0 

98.3 

3150.0 

104.4 

102.5 

ion 

100.1 

99.9 

99.3 

4000.0 

104.9 

103.5 

102.0 

100.6 

100.4 

100.4 

5000.0 

105.4 

103.8 

102*1 

101.3 

101.1 

100.6 

6300.0 

105.8 

104.1 

102*5 

101.7 

101.4 

101.0 

8000.0 

105.7 

104.1 

102.6 

101.3 

101.3 

101.0 

10000.0 

106.0 

104.1 

102*4 

101.4 

101,7 

101.4 

12500.0 

105.9 

104.0 

102.7 

101.6 

101.4 

101.1 

16000.0 

105.1 

103.7 

102*6 

100.9 

101.0 

100.7 

20000.0 

104.8 

103.1 

102.3 

100.5 

100.6 

100.1 

25000.0 

104.3 

102.7 

102.0 

100.2 

100.0 

99.2 

31500.0 

103.4 

102.2 

102.0 

99.4 

99.5 

98.4 

40000.0 

102.6 

102.1 

101.5 

98.6 

99.4 

97.6 

OVERALL 

SPL  116.6 

115.1 

113*9 

112.5 

112.5 

111.9 

415 


supersonic  jet  exhaust  noise 

MACH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 53.00  pSl#  ATMOSPHERIC  PRESSURE  = 14.13  PSl 
RESERVOIR  TEMPERATURE  s 50.00  OEG.F*  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 50.0  PERCENT 
gamma  = 1.400 

RUN  NUMBER  187 

microphones  are  twelve  feet  from  thf  nozzle  exit  plane 

PRESSURE  RATIO  PR  s 4.751 
TEMPERATURE  RATIO  TR  = 0.981 
MACH  NUMBER  MJ  = 1.675 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.628 
JET  DENSITY  RATIO  OJ/Do  = 1.591 
JET  VELOCITY  RATIO  VJ/AO  = 1.327 
JET  VELOCITY  V J = 1483*8  FPS 

TR/TJ  = 1.561 
DR/DO  = 4.844 
DK/DJ  = 3.044 

MASS  FLOW  = 3.868  POUNDS  PER  SECOND 
THRUST  = 180.75  POUNDS 

SHOCK  CELL  LENGTH  S = 2.955  INCHES 


*M6 


■JlW»waii!fruV4 


1/3  OCTAVE  SOUND  pressure  level 

1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ,  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  Q2.5  11  90.0  12  97.5  13  105.0  14  112.5  15  120.0 


200.0 

75.8 

78 

8 

80 

7 

79.6 

80.0 

78. 

2 

250.0 

79.2 

80 

1 

81 

3 

79.4 

79.3 

77. 

8 

315.2 

80.8 

81. 

4 

81 

Q 

81.2 

80.4 

80. 

2 

400.0 

G2.3 

83. 

3 

83 

2 

83.0 

83.7 

84, 

3 

500.0 

85.9 

85 

9 

86 

1 

86.8 

87.2 

87 

1 

630.0 

87.3 

88 

1 

88 

3 

89.0 

89.5 

89. 

2 

800.0 

90.0 

90. 

8 

91 

0 

91.0 

90.8 

90. 

1 

1000.0 

92.1 

93. 

0 

92 

8 

92.6 

92,3 

92, 

1 

1250.0 

95.0 

95. 

5 

95 

2 

94.7 

94.5 

94, 

5 

1600.0 

96.6 

96. 

8 

95 

9 

95.7 

95.2 

95- 

3 

2000.0 

98.5 

98- 

1 

97 

0 

96.7 

96.6 

96, 

5 

2500.0 

99.4 

98. 

6 

97 

8 

97.6 

97.4 

97, 

3 

3150.0 

100.4 

99. 

7 

98 

5 

99.4 

99.6 

99 

5 

4000.0 

101.1 

100. 

9 

100 

0 

100,9 

101.1 

100, 

8 

5000.0 

101.6 

101. 

7 

101 

0 

101.3 

101.8 

101, 

5 

6300.0 

102.1 

102. 

7 

101 

5 

102.6 

103.0 

102, 

9 

8000.0 

102.2 

103. 

4 

101 

7 

102.8 

103.0 

102. 

2 

10000.0 

103.2 

104. 

4 

101 

2 

102.7 

102.8 

101. 

7 

12500.0 

103.8 

103. 

7 

100 

9 

102.5 

102.7 

101, 

7 

16000.0 

103.1 

103. 

2 

100 

1 

102.3 

101.9 

100, 

8 

20000.0 

102.6 

103. 

5 

99 

1 

101.3 

100.8 

100, 

0 

25000.0 

102.7 

102, 

9 

97 

9 

100,7 

100.1 

99. 

6 

31500.0 

101.9 

103. 

1 

96 

5 

100.1 

99.6 

99, 

3 

40000.0 

101.6 

103. 

2 

95 

1 

99.9 

98.7 

99. 

4 

OVERALL 

SPL  113.6 

114.1 

111. 4 

112.8 

112.8 

112.3 

417 


1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 

continued 


1/3 

octave 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

FREQ.  NO 

• ANGLE 

NO.  ANGLE 

NO . angle 

NO,  ANGL 

HZ  16 

■ 127.5 

17  135.0 

18  1**2.5 

19  150. 

200.0 

75.4 

75.0 

74*6 

75.3 

250.0 

78.1 

77.5 

77*8 

77.4 

315.2 

79.8 

79.0 

7Q.7 

78.8 

400.0 

83.1 

81.8 

81.5 

81.0 

500.0 

86.0 

85.5 

84*9 

83.4 

630.0 

89.3 

68*4 

87  rO 

84.6 

800.0 

89.8 

88.9 

80.4 

86.9 

1000.0 

92.3 

91.0 

90*6 

90.1 

1250.0 

94.1 

93.9 

94*1 

92.7 

1600.0 

95.0 

94.6 

94*9 

94.1 

2000.0 

96.1 

96.8 

97.7 

97.4 

2500.0 

97.1 

97.4 

97.9 

97.6 

3150.0 

99.6 

100.2 

100*6 

101.0 

4000.0 

100.9 

101.2 

101.1 

101.4 

5000.0 

101.9 

101.9 

101.9 

101.7 

6300.0 

102.6 

102.4 

101.7 

101.5 

8000.0 

102.1 

101.7 

100.5 

100.3 

10000.0 

101.6 

101.0 

99.7 

99.5 

12500.0 

101.0 

100.3 

98*8 

98.1 

16000.0 

99.8 

99.1 

97.9 

96.5 

20000.0 

98.9 

98.1 

96*8 

95.1 

25000.0 

98.2 

97.2 

96*1 

93.9 

31500.0 

97.6 

96.7 

95.7 

93.1 

40000.0 

97.2 

96.7 

94.8 

92.2 

OVERALL 

SPL 

111.8 

111.5 

111*0 

110.5 

418 


iV.i  n'.i 


SUPEkSONlC  JET  EXHAUST  NOISE 
MAcH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 52.50  pSl,  ATMOSPHERIC  PRESSURE  = 14.20  PSl 
RESERVOIR  TEMPERATURE  = 206.00  DEG.F.  CHAMBER  TEMPERATURE  = 62.00  DEG.F 

RELATIVE  HUMIDITY  =54.0  PERCENT 
6AMMA  = 1.399 

RUN  NUMBER  80 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.697 
TEMPERATURE  RATIO  TR  = 1,229 
MACH  NUMBER  MJ  = 1.667 

JET  STATIC  TEMPERATURE  RATIO  Tj/TO  = 0.790 
JET  DENSITY  RATIO  OU/Oo  = 1.265 
JET  VELOCITY  RATIO  VJ/AO  = 1.482 
JET  VELOCITY  VJ  = 1691.6  FPS 

TR/TJ  = 1.555 
DR/00  “ 3.623 
DR/DJ  = 3.022 

MASS  FLOW  = 3.433  POUNDS  PER  SECOND 
THRUST  = 179.18  POUNDS 

SHOCK  CELL  LENGTH  S = 2.935  INCHES 


1 ^L*^iy|H|'ill"MJ,-,;  ;-3-.,,^ 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ,  NO,  ANGLE 

MO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200,0 

101.6 

100.2 

94.2 

20.0 

87.2 

83.9 

250.0 

103.8 

103.0 

98*6 

92.5 

89.5 

87.9 

315.2 

108.1 

103.7 

102*4 

96.4 

92.9 

90.7 

400.0 

110.1 

110.0 

105*6 

99.8 

96.9 

93.8 

500.0 

113.4 

111.3 

108*4 

103.0 

99.4 

95.3 

630.0 

112.4 

113.7 

112*5 

106.8 

103.0 

98.5 

800.0 

116.0 

117.0 

115*0 

110.2 

106.3 

101.4 

1000.0 

115.5 

117.3 

117*7 

113.6 

109.4 

103.6 

1250.0 

116.5 

119.2 

120.1 

116.7 

112.5 

105.8 

1600.0 

117.1 

119.5 

120.8 

118.1 

114.0 

107.8 

2000.0 

117.3 

120.3 

121.7 

119.9 

116.0 

109.7 

2500.0 

117.5 

120.8 

122*1 

120.4 

116.4 

110.4 

3150.0 

117,5 

121,3 

122*7 

121,1 

116.6 

111.3 

4000.0 

117.1 

120.9 

122-9 

121.3 

116.7 

111.7 

5000.0 

115.7 

120.2 

122.2 

120.8 

116.0 

112.3 

6300.0 

114.3 

118.6 

120*6 

120.1 

114.9 

112.3 

8000.0 

il2.9 

117.3 

118*9 

118.8 

114.1 

111.8 

10000.0 

111.4 

116.1 

117*6 

117.6 

113.5 

112.1 

12500.0 

110.0 

114.9 

116*7 

116.5 

112.7 

111.1 

16000.0 

108.5 

113.7 

115*6 

115.5 

111.7 

110.7 

20000.0 

106.7 

112.4 

115*1 

114.6 

110.6 

110.0 

25000.0 

105.? 

111.5 

11  ,*4 

113,7 

109.6 

109.3 

31500.0 

103.6 

110.5 

113*4 

112.7 

108.6 

108.4 

40000.0 

102.7 

110.1 

112*8 

112.5 

107.7 

108.0 

OVERALL 

SPL  127.6 

130.8 

132.1 

130,6 

126.2 

122.7 

420 


1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  AN6L 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97. 

200.0 

83.4 

84.1 

83*7 

83.4 

82.3 

81.0 

250.0 

86.7 

84.5 

84  • 2 

83.3 

83.4 

82*9 

3)5.2 

88.7 

87.4 

86*9 

86.4 

66.2 

85.2 

400.0 

90.8 

90.0 

89*7 

88.3 

88 . 3 

87.5 

500.0 

92.4 

91.5 

9o*4 

89,7 

88,8 

88.3 

630.0 

95.4 

94.1 

93*3 

92,6 

92,0 

91.3 

800.0 

96.0 

95.8 

94.9 

94.1 

94.3 

93*8 

1000.0 

99.8 

97.8 

96  • 6 

95.8 

95.0 

94.4 

1250.0 

101.6 

99.5 

9e»4 

97.2 

96,6 

96.8 

1600.0 

103.4 

100.7 

99.7 

98.9 

98.2 

97.6 

2000.0 

105.1 

102.2 

10Q.8 

99.9 

99.2 

98.8 

2500.0 

106.1 

103.0 

101*8 

100.6 

99.9 

99.9 

3150.0 

107.3 

104.2 

102. 7 

101.6 

100,8 

100.7 

4000.0 

108.3 

105.2 

103*6 

102.3 

101.8 

101.8 

5000.0 

109.1 

106.0 

104*2 

103.2 

102.9 

102.6 

6300.0 

109.6 

106.2 

104*5 

103.7 

102.8 

102.5 

8000.0 

109.7 

106*6 

104*6 

103.4 

102.7 

102.6 

10000.0 

109,8 

106.6 

104*5 

103.5 

102.7 

103.0 

12500.0 

109,6 

106.5 

104*6 

103.5 

102.6 

102*6 

16000.0 

109.1 

106.5 

104*7 

103.0 

102.5 

102*2 

20000.0 

108.7 

106.0 

104*4 

102.5 

101.9 

101.3 

25000.0 

108.0 

105.3 

104*2 

102.0 

101.3 

100.6 

31500.0 

107.1 

104.5 

103*7 

101.1 

100.6 

99.6 

40000.0 

106.3 

104.2 

103*1 

100.2 

100.3 

98.6 

OVERALL 

SPL 

120.1 

117.2 

115*6 

114.2 

113.6 

113.3 

421 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.7  NOZZLE 

gamma  = 1,399 
RUN  NUMBER  188 

MICROPHONES  ARE  T.ELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = H^Sl 

TEMPERATURE  RATIO  TR  = 1.5il2 

MACH  NUMBER  MJ  = 1.&75  _ _ 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  - 0.777 
JET  DENSITY  RATIO  DJ/DQ  = 1*287 

jet  velocity  ratio  vu/ao  = i.**7b 

JET  VELOCITY  vj  = 1650 40  FPS 

TR/TJ  = 1.560 
DR/00  s 3.921 

MASSJFLo2’=43.479  POUN0S  PER  SECOND 
THRUST  = 180.81  POUNDS 


SHOCK  CELL  LENGTH  S = 2.956  INCHES 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NC 

».  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ  10 

i 82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

76.8 

79.0 

79*8 

80.2 

79.6 

78.5 

250.0 

79.7 

81.0 

80*6 

79.9 

78.9 

77.9 

315.2 

80.9 

81.5 

80*8 

80.4 

60.2 

79.3 

400.0 

83.5 

83.2 

82*9 

83.5 

83.4 

83.0 

500.0 

86.2 

86.6 

86  * 5 

87.4 

87.3 

87.4 

630.0 

88.1 

88.5 

88*8 

90.4 

90.1 

90.4 

800.0 

90.3 

91.0 

91.4 

91 .6 

91.3 

90.0 

1000.0 

92.2 

93.2 

93.3 

93.0 

92.6 

92.8 

1250.0 

95.0 

96.1 

95.8 

95.4 

94.8 

95.0 

1600.0 

97.0 

97.3 

96*4 

96.0 

95.9 

95.4 

2000.0 

99.3 

99.1 

9a»0 

97.9 

97.1 

96.6 

2500.0 

100.3 

99.9 

98*8 

98.4 

98.1 

98.3 

3150.0 

101.5 

100-8 

99.9 

100.6 

100.7 

101.3 

4000.0 

102.4 

102.1 

102.3 

103.0 

103.2 

103.4 

5000.0 

103.4 

103.9 

104.2 

104.2 

104.3 

104.3 

6300.0 

104.7 

105.2 

105.0 

105.1 

105.2 

105.3 

8000.0 

105.2 

106.1 

105*2 

105.2 

105.3 

104.0 

10000.0 

105.4 

106.6 

105.5 

105. 2 

105.1 

104.0 

12500.0 

106.2 

106.5 

105*0 

104.8 

104.6 

103.8 

16000.0 

105.8 

105.8 

104*6 

104. 5 

103.9 

103.0 

20000.0 

105.2 

105.9 

104.3 

103.7 

102.9 

101.9 

25000.0 

105.6 

105.8 

104*2 

103.3 

102.4 

101.8 

31500.0 

104,6 

105.7 

103*8 

102.5 

101.7 

101.3 

40000.0 

104.1 

105.5 

103.4 

102.3 

100.5 

101.3 

OVERALL 

SPL  115.9 

116. 4 

115*3 

115.1 

114.8 

114.5 

m 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 

octave 

CENTER 

FREQ* 


HZ 


MICRO  MICRO  MICRO 

PHONE  PHONE  PHqNE 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO 
16  127.5  17  135.0  18  142.5  19 


MICRO 
PHONE 
. ANGLE 
150.0 


200.0 

76.1 

75.3 

74.4 

250.0 

77.3 

77.6 

77*4 

315.2 

79.8 

79.0 

79*5 

400.0 

63 . 6 

81.3 

81*5 

500.0 

87.5 

86.3 

85*3 

630.0 

90.7 

89.6 

88  * 0 

80C.0 

90.7 

89.9 

89*2 

1000.0 

92.9 

91.3 

90*4 

1250.0 

94.8 

94.2 

94*5 

1600.0 

95.0 

94.9 

95*2 

2000.0 

96.6 

97.2 

98*8 

2500.0 

98.6 

99.0 

100*4 

3150.0 

101.6 

102.2 

104*0 

4000.0 

103.8 

104.2 

104*7 

5000.0 

1Q4.7 

104.6 

104*7 

6300.0 

105.2 

104*8 

104*3 

8000.0 

104.8 

104.2 

103*0 

10000.0 

103.8 

103.0 

102*0 

12500.0 

103.3 

102.3 

100*9 

16000.0 

102.1 

101.2 

100*0 

20000.0 

101.2 

99.9 

98*7 

25000.0 

100.6 

99.4 

98*2 

31500.0 

99.8 

98*6 

97*6 

40000.0 

99.3 

98.5 

96*7 

75.6 

78.2 

79.7 
81,6 

83.6 
64.9 

87.3 

90.1 

93.1 

94.6 

99.1 

100.8 

104.2 
105.1 
104.8 

104.3 
103.0 
102.  C 

100.6 
99.0 
97.5 

96.4 
95.3 

94.2 


OVERALL 

SPL  119.1  113.7  113*5 


113.3 


A2A 


SUPERSONIC  jet  exhaust  noise 
MACH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 52.60  p5l»  ATMOSPHERIC  PRESSURE  = 14.20  PSI 
RESERVOIR  TEMPERATURE  = 355.00  OEG.F»  CHAMBER  TEMPERATURE  = 78.00  OEG.F 

RELATIVE  HUMIDITY  = 62.0  PERCENT 

gamma  = 1.392 

RUN  NUMBER  81 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.704 
TEMPERATURE  RATIO  TR  = 1.515 
MACH  NUMBER  MJ  = 1.670 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.979 
JET  DENSITY  RATIO  OJ/Dn  = 1.021 
JET  VELOCITY  RATIO  VJ/AO  r 1.653 
JET  VELOCITY  VJ  = 1879.1  FPS 

TR/TJ  = 1.547 
DR/DO  = 3.105 
DR/DJ  = 3.042 

MASS  FLOW  = 3.089  POUNqS  PER  SECOND 
THRUST  = 179.75  POUNDS 

SHOCK  CELL  LENGTH  S = 2.942  INCHES 
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1/3  octave  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

phone 

FREQ.  NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22.5 

3 30.0 

4 3^.5 

5 45.0 

6 52.5 

200.0 

101.7 

102.4 

95*9 

90.8 

90.8 

65.6 

250*0 

104.4 

104.6 

100»8 

96 . 4 

94.4 

88.2 

315.2 

109.4 

107.0 

104*3 

99.4 

96.4 

92.5 

400.0 

111.6 

111.9 

107.2 

103.5 

100.1 

95.4 

500.0 

114.8 

113.6 

111.5 

107.0 

102.8 

97.8 

630.0 

113.9 

115.5 

114.7 

110.4 

105.8 

100.5 

800.0 

116.8 

118.8 

117. 7 

1 13.6 

109.3 

103.7 

1000.0 

115.8 

118*8 

119*9 

L16.8 

112.1 

106.9 

1250.0 

117.6 

120.2 

122.3 

120.0 

115.8 

109.6 

1600.0 

117.4 

120.6 

12g.6 

123  .0 

117.5 

111.9 

2000.0 

118.2 

121.7 

123*8 

122.8 

119.7 

113.9 

2500.0 

118.5 

122.5 

124*2 

123.1 

120.6 

115*1 

3150.0 

117.9 

122.7 

124*8 

123.9 

121.2 

115.8 

4000.0 

116.3 

121.7 

124*6 

124.2 

121.6 

116.1 

5000.0 

114.1 

119.7 

122*9 

123.6 

121.1 

116.2 

6300.0 

112.8 

118.6 

121.5 

122.7 

120.3 

116.1 

8000. 0 

111.3 

117.4 

120.2 

121.4 

119.3 

115.4 

10000.0 

110.2 

116.2 

119*0 

120.5 

118.5 

115.1 

12500.0 

109.3 

115.3 

117.9 

119.5 

117.6 

114.8 

16000.0 

107.7 

113.9 

116*5 

118.3 

116.4 

114.0 

20000.0 

106.1 

112.6 

115*5 

117.3 

115.1 

113.4 

25000.0 

104.9 

111.5 

115*0 

116.6 

114.2 

113.0 

31500.0 

103.2 

110.4 

114*3 

115.8 

113.4 

112.5 

4G300.0 

102.0 

110.0 

113*8 

115*6 

112.6 

112.2 

OVERALL 

SPL  127.9 

131.7 

133*8 

133.5 

130.8 

126.5 

i+26 


1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGl 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97 

200.0 

85.0 

84.9 

85*0 

84.4 

83.8 

83.0 

250.0 

87.5 

86.2 

85.9 

84*4 

85.6 

84.0 

315.2 

90.1 

88.5 

88*4 

87.8 

87.4 

86.3 

400.0 

93.0 

90.8 

91.2 

89.8 

90.0 

89.< 

500.0 

94.6 

91.8 

92.2 

91.0 

90.6 

90.1 

630.0 

97.5 

95.3 

94*3 

94.1 

93.5 

92.6 

800.0 

99.9 

97.3 

96*3 

95.2 

95.4 

95.0 

1000.0 

102.4 

99.3 

98*2 

97.0 

96.4 

95.8 

1250.0 

104.6 

101*0 

100.1 

98.7 

98.4 

97.9 

1600.0 

106.2 

102.7 

101.0 

100. 1 

99.6 

99.3 

2000.0 

108.0 

104.0 

102*5 

101.0 

100.4 

100.0 

2500.0 

109.3 

105.0 

103*5 

102.2 

101.7 

101.6 

3150.0 

110.6 

106.2 

104*7 

103.4 

103.0 

102.5 

4000.0 

111.7 

107.5 

106*0 

104.3 

104.1 

104.2 

5000.0 

112.3 

108.3 

106*5 

105.3 

105.3 

105.8 

6300.0 

113.0 

109. 0 

107*0 

106.5 

106.5 

106.9 

6000.0 

112.9 

109.3 

107*6 

106.8 

107.0 

107.4 

10000.0 

113.0 

109.6 

107*9 

107.2 

107.5 

108.2 

12500.0 

113.0 

109.9 

108*3 

107.6 

107.7 

108.3 

16000.0 

112.4 

109.7 

lOfl.4 

107.3 

107.6 

107.9 

20000.0 

112.0 

109.2 

10«.3 

106.8 

107.2 

107.2 

25000.0 

111.6 

108.8 

108.2 

106.4 

106.8 

106.5 

31500.0 

110.7 

108.4 

lOe.O 

105.7 

106.2 

105.5 

40000.0 

110.2 

108.3 

107*4 

104.8 

105.9 

104.6 

OVERALL 

SPL 

123.4 

120*1 

118*8 

117.5 

117.7 

117.7 

427 


SUPERSONIC  jet  exhaust  noise 
MACH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 52 » 80  pSl»  ATMOSPHERIC  PRESSURE  = 14.13  PSI 
RESERVOIR  TEMPERATURE  - 335.00  DEG.F*  CHAMBER  TEMPERATURE  = 62.00  OEG. 

RELATIVE  HUMlOlTY  = 42.0  PERCENT 
GAMMA  = 1.392 

RUN  NUMBER  189 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.737 
TEMPERATURE  RATIO  TR  = 1.523 
MACH  NUMBER  MJ  = 1.675 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  = 0.983 
JET  OENSITY  RATIO  DJ/Ofl  = 1.017 
JET  VELOCITY  RATIO  VJ/AO  = 1.660 
JET  VELOCITY  VJ  = 1859.2  FPS 

TR/TJ  = 1.550 
DR/DO  = 3.110 
DR/DJ  s 3.057 

MASS  FLOW  = 3.093  POUNDS  PER  SECOND 
THRUST  = 180.74  POUNDS 


SHOCK  CELL  LENGTH  S = 2.955  INCHES 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90*0  12  97.5  13  105.0  14  112.5  15  120.0 


200.0 

77.7 

80 

1 

61 

0 

81.6 

79.7 

79, 

,8 

250.0 

81.3 

61. 

9 

80 

8 

81.4 

79.2 

79. 

0 

315.2 

82.5 

82 

6 

81 

6 

81  *6 

80.2 

80. 

.2 

400.0 

83.6 

84. 

6 

83 

8 

83.8 

84.2 

84, 

-8 

500.0 

88.0 

88 

4 

88 

1 

88.9 

89.2 

89, 

,0 

630.0 

89.6 

89 

8 

90 

0 

91.8 

92.2 

92, 

6 

800.0 

91.8 

92 

4 

92 

3 

92.4 

92.2 

92, 

3 

1000.0 

93.9 

94 

5 

94 

2 

94.0 

93.4 

94, 

0 

1250.0 

96.8 

97. 

8 

96 

9 

96.1 

95.8 

95, 

5 

1600.0 

98.6 

98. 

6 

97 

7 

97.0 

97.0 

96, 

2 

2000.0 

100,8 

100 

3 

99 

*» 

98.6 

98.3 

97. 

,9 

2500.0 

102.3 

101. 

2 

100 

i 

99.6 

99.2 

99. 

0 

3150.0 

103.5 

102 

4 

101 

0 

101.2 

101.3 

101, 

1 

4000.0 

104.1 

103. 

6 

102 

7 

102.8 

103.7 

103, 

2 

5000.0 

104.7 

105. 

1 

105 

1 

104.3 

105.3 

104, 

7 

6300.0 

105.8 

106. 

6 

106 

2 

105.7 

106.4 

106. 

1 

8000.0 

106.5 

107. 

6 

106 

3 

106.4 

106.6 

106. 

2 

10000.0 

107.5 

108. 

6 

106 

2 

106.6 

106.4 

105. 

8 

12500.0 

107.9 

108. 

2 

106 

4 

106.2 

106.2 

105, 

5 

16000.0 

107.7 

107 

6 

106 

0 

105.9 

105.5 

104. 

7 

20000.0 

107.3 

107. 

8 

105 

8 

105.3 

104.5 

103. 

9 

25000.0 

107,5 

107. 

8 

105 

8 

104.8 

104.1 

103. 

7 

31500.0 

106.6 

107, 

8 

105 

5 

104.0 

103.5 

103, 

2 

40000.0 

106.1 

107, 

7 

105 

0 

103.8 

102.4 

103. 

2 

OVERALL 

SPL  117,6 

118.2 

l '•6  -6 

116.2 

116.1 

115.7 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
continued 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 


HZ  16 

127.5 

17  135 

200.0 

77.2 

74.7 

250.0 

78.3 

77.8 

315.2 

79.8 

79.3 

400.0 

84.0 

82.1 

500.0 

89.2 

87.7 

630.0 

93.2 

91.9 

800.0 

92.4 

91.6 

1000.0 

93.5 

92.2 

1250.0 

96.1 

95.2 

1600.0 

95.5 

95.5 

2000.0 

97.2 

97.5 

2500.0 

98.6 

99.1 

3150.0 

101.3 

102.0 

4000.0 

103.9 

104.6 

5000.0 

105.1 

105.1 

6300.0 

106.1 

105.8 

8000.0 

105.8 

105.4 

10000.0 

105.2 

104.3 

12500.0 

104.6 

103.6 

16000.0 

103.7 

102*6 

20000.0 

102.8 

101*4 

25000.0 

102.3 

100.9 

31500.0 

101.6 

100.2 

40000.0 

101.0 

100.2 

overall 

SPL  115.1 

114.6 

0 18  1^2.5  19  150.0 


76. 

0 

75.8 

7a« 

1 

78.5 

80 

2 

80.1 

82 

1 

82.5 

87 

5 

85.6 

90 

0 

86.2 

90 

8 

88.0 

91 

5 

90.4 

95 

0 

93.5 

96 

1 

95.4 

98 

6 

97.9 

100 

0 

100.7 

102 

8 

104.2 

104 

6 

105.5 

105 

4 

105.6 

105 

5 

105.3 

104 

6 

104.1 

103 

6 

102.9 

102 

7 

101.9 

101 

5 

100.2 

100 

6 

98.9 

10Q 

2 

97.9 

99 

5 

96.8 

98 

8 

95.9 

114*3  114.0 


k30 


"i-1 


supersonic  jet  exhaust  noise 

MACH  i.7  NOZZLE 

RESERVOIR  PRESSURE  = 52.20  pSj,  ATMOSPHERIC  PRESSURE  = 14.20  PSI 
RESERVOIR  TEMPERATURE  = 750.00  DEG.F*  CHAMBER  TEMPERATURE  = 82.00  DEG.F 

RELATIVE  HUMIDITY  = 56.0  PERCENT 
Gamma  = 1.370 

RUN  NUMBER  82 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.676 
TEMPERATURE  RAylO  TR  = 2.232 
MACH  NUMBER  MJ  - 1.671 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.472 
JET  DENSITY  RATIO  OJ/Oo  = 0.679 

jet  velocity  ratio  vj/ao  = 2.02a 

JET  VELOCITY  VJ  = 2313.9  FPS 

TR/TJ  = 1.517 
DR/DO  s 2.095 
QR/DJ  = 3.083 

MASS  FLOW  = 2.522  POUNoS  PER  SECOND 
THRUST  = 180. 04  POUNOS 

SHOCK  CELL  LENGTH  S = 2.946  INCHES 
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H!(IP 


mm 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE 

FREO.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  1 15.0  2 22*5  3 30.0  4 37.5  5 45.0 


200.0 

103.0 

103.8 

250.0 

105.9 

106.3 

315.2 

111.0 

108.2 

400.0 

113.3 

113.4 

500.0 

115.6 

115.0 

630.0 

114.2 

116*2 

800.0 

116.6 

119.3 

1000.0 

115.5 

118.4 

1250.0 

116.7 

119.8 

loOO.O 

116.6 

119.8 

2 t«Q.O 

116.7 

120.8 

2S00.0 

116.5 

120.8 

3150.0 

115.5 

120*3 

4030.0 

114.6 

H9.3 

5000.0 

113.8 

118.5 

6300.0 

113.3 

117.7 

8000.0 

112.2 

116.8 

10000.0 

111.0 

115.9 

12500.0 

109.9 

114.9 

16000.0 

108.2 

113.8 

20000.0 

106.5 

112.6 

25000.0 

105.0 

111.8 

31500.0 

103.4 

110.7 

40000.0 

102.3 

110.2 

99*0 

93.1 

97.8 

104*2 

99.2 

99.6 

107.0 

103.2 

100.8 

110.3 

106.3 

104.6 

113*0 

109.6 

105,7 

117*0 

113.5 

108.6 

119*2 

117.1 

111.9 

120.8 

119.6 

114.4 

122*1 

121.8 

118.4 

122*1 

123.0 

120.4 

122*9 

124.3 

122.4 

123.7 

125.0 

123.2 

124*0 

125.8 

124.2 

123*2 

125.9 

125.3 

122*1 

124.8 

125.4 

121.0 

123.6 

124.3 

120*1 

122,2 

122.7 

118*9 

121.0 

121.4 

117*9 

120.3 

120.1 

116*5 

119.3 

118.9 

115.7 

118.8 

117.7 

114*9 

118.0 

117.0 

114*0 

117.3 

116.5 

113*5 

117.2 

116.6 

OVERALL 

SPL  127.3  130.8  133*4  135.0  134.1 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


93.4 
95.6 

97.4 
100.2 
101.5 

105.0 
108*4 

111.0 

114.4 

117.3 

119.8 

121.4 

122.5 
123.3 

123.8 

123.3 
122.1 
121.2 
120.2 

119.0 

118.1 

117.3 

116.9 
116.9 


132.7 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

87.4 

86.4 

86*4 

85.0 

84.4 

83.4 

250.0 

90.7 

88.2 

86*6 

85.5 

86.6 

84.9 

315.2 

92.0 

89.7 

68*9 

88.7 

88,4 

87.5 

400.0 

95.6 

91,8 

92.1 

91,0 

91.0 

89.8 

500.0 

97.5 

93.1 

92.3 

91.5 

91.0 

90,6 

630.0 

100,3 

95.7 

95.0 

94.4 

93.6 

93.1 

800.0 

103.2 

98.2 

97*5 

96.6 

95.6 

95.7 

1000.0 

106.2 

100.1 

99*6 

98.6 

97.6 

97.0 

1250.0 

106.9 

102.3 

101*3 

100.1 

99.7 

99.2 

1600.0 

111*6 

104.2 

102.8 

102.1 

101.3 

100.2 

2000.0 

114,0 

106*5 

104*7 

103.5 

102.7 

101.9 

2500.0 

115.7 

107.9 

106*0 

105.0 

104.0 

103.2 

3150.0 

117. 2 

109.4 

107*4 

106.5 

105.3 

104,8 

4000.0 

118.1 

110.9 

108*6 

107.9 

106.5 

106.0 

* 5000.0 

118.9 

112*2 

109*9 

109.1 

107.9 

107.6 

6300.0 

119.0 

112.9 

110.6 

109.9 

109.2 

109.0 

6000.0 

118.7 

113.3 

111. 2 

110.4 

109.9 

109.8 

10000.0 

lie. 5 

113,6 

111.5 

111.0 

110.4 

110.2 

12500.0 

116.1 

113.7 

111*9 

111.3 

110.7 

110.4 

16000.0 

117.3 

113.5 

112*1 

111.1 

110.9 

UO. 2 

20000.0 

116.7 

112.8 

111  »9 

110.8 

110.5 

109.7 

25000.0 

116.0 

112.2 

111.7 

110.5 

110.0 

109.1 

31500.0 

115.0 

111.7 

111*3 

109.6 

109.3 

106.2 

40000.0 

114,3 

111. a 

110*6 

108. P 

109.0 

107.3 

OVERALL 

SPL  128.9 

123.6 

122*1 

121.1 

120.5 

119.9 
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SUPERSONIC  jet  exhaust  noise 
MACH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 52.30  pSl,  ATMOSPHERIC  PRESSURE  = 14.13  PSI 
RESERVOIR  TEMPERATURE  = 705.00  DEG.F#  CHAMBER  TEMPERATURE  = 62.00  DEG.F 

RELATIVE  HUMlOITY  = 42.0  PERCENT 

gamma  = 1.370 

RUN  NUMBER  190 

MICROPHONES  ARE  TWELVE  feet  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.701 
TEMPERATURE  RATIO  TR  = 2.232 
MACH  NUMBER  MJ  = 1,675 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.469 
JET  DENSITY  RATIO  DJ/Do  = 0.681 
JET  VELOCITY  RATIO  Vj/aO  = 2.030 
JET  VELOCITY  V J = 2273.7  FPS 

TR/TJ  = 1.519 
DR/DO  = 2.107 
OR/OJ  S 3.095 

MASS  FLOW  = 2.530  POUNoS  PER  SECOND 
THRUST  = 180.81  POUNDS 

SHOCK  CELL  LENGTH  S = 2.956  INCHES 


1/3  OCTAVE  SOUNU  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ  • 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

10  82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

10.0 

81.3 

82*8 

82 . 8 

80,8 

81.4 

250.0 

82.6 

83.6 

83*0 

82.5 

81.3 

79.5 

315.2 

84.1 

83.5 

82*8 

82.2 

81.6 

82.2 

400.0 

86.4 

85. 8 

85.0 

85.8 

85.6 

87.5 

500.0 

90.4 

89.2 

90.0 

90.1 

90.6 

91.6 

630.0 

92.1 

91.2 

92*2 

93.2 

94.4 

95.7 

800.0 

94.7 

94.3 

94.3 

94.4 

94.4 

95.6 

1000.0 

96.2 

96.5 

95*8 

95.0 

94.6 

95.5 

1250.0 

99.2 

99.4 

98.2 

98.0 

96.7 

97.6 

1600.0 

101.4 

100.8 

99.6 

98.8 

98.2 

98.5 

2000.0 

103.6 

102.5 

lOi.l 

100.8 

99.6 

99.7 

2500.0 

105.2 

103.5 

102*2 

101.8 

100.7 

101.1 

3150.0 

106.5 

104.8 

103*5 

103.3 

102.6 

103.1 

4000.0 

107.5 

106.1 

104*9 

104.6 

104.9 

105.7 

5000.0 

108.0 

107.0 

106*4 

105.9 

106.9 

107.2 

6300.0 

108.9 

109.3 

108.0 

107.5 

107.9 

108. 5 

8000.0 

109.7 

110.4 

108.4 

107.8 

108.1 

108. 3 

10000.0 

110.5 

110.9 

lOfl.9 

108.2 

107.9 

106.0 

12500.0 

111.2 

110.6 

108*9 

108.2 

108.0 

107.5 

16000.0 

110.9 

110.3 

108.7 

108.1 

107.6 

107.0 

20000.0 

110.4 

110.8 

108*7 

107.6 

106.9 

106. 5 

25000.0 

110.8 

110.6 

lOft.9 

107.5 

106.6 

106. 5 

31500.0 

110.1 

110.8 

108*8 

106.9 

106.3 

106.2 

40000.0 

109.8 

111.0 

100*6 

107.0 

105.4 

106.3 

OVERALL 

SPL  120.9 

120.8 

119.1 

118.2 

117.9 

118.1 

<05 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  angle 

NO.  ANGLE 

HZ  16 

127.5 

17  135.0 

18  142.5 

19  150.0 

200.0 

79.4 

77.0 

77.3 

77.8 

250.0 

79.0 

79.4 

80*1 

80.9 

315.2 

81.3 

81.9 

83*5 

83.9 

400.0 

85.9 

84.4 

85  * 0 

85.9 

500.0 

91.9 

90.7 

9o  • 0 

88 . 6 

630.0 

95.9 

95.3 

93*2 

88.3 

800.0 

95.4 

95.0 

93*8 

90.2 

1000.0 

95.6 

94.3 

92.8 

91.7 

1250.0 

97.4 

96.7 

96*2 

94.5 

1600.0 

97.8 

97.1 

97.8 

96.8 

2000.0 

98.8 

99.4 

99*6 

98.4 

2500.0 

1U0.2 

100.7 

101.6 

101.1 

3150.0 

102.5 

102.4 

103.5 

104.1 

4000.0 

105.2 

104.9 

105.9 

106.5 

5000.0 

106.6 

106.2 

lOfe.7 

107.2 

6300.0 

107.4 

107.4 

107.0 

107.1 

8000. 0 

107.5 

107.1 

106.2 

106.2 

10000.0 

107.1 

106.3 

105.4 

105.0 

12500.0 

106.6 

105.9 

104*4 

104.0 

16000.0 

105.9 

105.0 

103.7 

102.6 

20000.0 

105.2 

104.1 

102.7 

101.3 

25000.0 

104.9 

103.7 

102.6 

100.5 

31500.0 

104.4 

103.1 

102.1 

99.6 

40000.0 

104.0 

103.4 

101.4 

98.7 

OVERALL 

SPL  117.0 

116. 5 

116.0 

1 1 5 . 6 
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SUPEhSONiC  jet  EXHAUST  MOlSE 
MACH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 51.60  PSl»  ATMOSPHERIC  PRESSURE  = 14.20  PSI 
RESERVOIR  TEMPERATURE  = 1025.00  DEG.F»  CHAMBER  TEMPERATURE  = 82.00  DEG.F 

RELATIVE  HUMIDITY  = 56.0  PERCENT 
gamma  r 1.350 

RUN  NUMBER  83 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.634 
TEMPERATURE  RATIO  TR  = 2.740 
MACH  NUMBER  MJ  = 1.670 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.841 
JET  DENSITY  RATIO  DJ/Do  = 0.543 
JET  VELOCITY  RATIO  VJ/AO  = 2.266 
JET  VELOCITY  Vj  = 2586,2  FPS 

TR/TJ  = 1.488 
DR/DO  = 1.691 
QR/DJ  = 3. 114 

MASS  FLOW  = 2.254  POUNDS  PER  SECOND 
THRUST  = 179.80  POUNDS 

SHOCK  CELL  LENoTh  S = 2.943  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoN£  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  1 15.0  2 22*5  3 30.0  4 37.5  5 45.0 


200.0 

103.9 

105. 

0 

99*8 

94. 

9 

98.5 

250.0 

106.7 

106. 

8 

103.8 

100. 

5 

101.4 

315.2 

112.0 

109. 

9 

107*9 

103. 

5 

102.2 

400.0 

114.2 

114. 

4 

111*6 

107. 

6 

104.4 

500.0 

115.8 

116. 

2 

114*8 

110. 

7 

106.4 

630.0 

114.4 

117. 

4 

118*3 

115. 

0 

109.7 

800.0 

117.1 

119. 

9 

120*4 

118. 

1 

112.9 

1000.0 

115.8 

119. 

4 

122*4 

120. 

5 

115.8 

1250.0 

117.0 

120. 

6 

122.8 

122. 

9 

119.2 

1600,0 

116.9 

120. 

6 

123.0 

123. 

7 

121.0 

2000.0 

117.1 

121. 

4 

124.3 

124. 

7 

123.2 

2500.0 

116.7 

121. 

4 

124*6 

125. 

2 

123.7 

3150.0 

115.9 

120. 

6 

124*2 

125. 

6 

124.8 

4000.0 

115.2 

120. 

0 

123.4 

125. 

3 

125.5 

5000.0 

114.4 

119. 

1 

121*9 

123. 

7 

125.3 

6300.0 

113.2 

118. 

0 

120.6 

122. 

7 

124.0 

8000.0 

111.6 

116. 

9 

119. 0 

121. 

0 

122.3 

10000.0 

110.6 

115. 

6 

118.1 

120. 

1 

121.0 

12500.0 

109,7 

114. 

4 

117.1 

119. 

1 

120.1 

16000.0 

108.5 

113. 

2 

115*8 

118. 

1 

118.9 

20000.0 

107.2 

111. 

9 

115*1 

117. 

1 

117.8 

25000.0 

105.4 

110. 

a 

114*5 

116. 

4 

117.1 

31500.0 

103.4 

109. 

5 

113.7 

115. 

7 

116.5 

40000.0 

102.4 

109. 

0 

113*2 

115. 

5 

116.8 

OVERALL 

SPL  127.6 

131.4 

133*9 

134.7 

134.2 

MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


96.2 

98.5 

100.4 

101.8 

103.5 

106.2 

109.0 

112.5 

115.4 

118.2 

120.6 

122.5 

124.0 

124.7 

125.0 

124.6 

123.3 

122.1 

120.9 

119.8 

118.7 

118.1 
117.5 

117.9 


133.9 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHoNE  PHONE  PHONE  PHONE 

FREQ.  NO,  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  7 60.0  8 67*5  9 75.0  10  82.5  11  90.0  12  97.5 


200.0 

90.4 

87.4 

86*7 

86.2 

84.8 

83.8 

250.0 

92.9 

88.7 

67*6 

86.9 

86,1 

85.8 

315.2 

93.8 

90.2 

89.8 

89.3 

88.3 

87.7 

400.0 

96.7 

92.5 

92.1 

91,6 

91.0 

90.7 

500.0 

97.3 

93.4 

92.8 

92.2 

91.6 

91.4 

630.0 

101.9 

96.0 

95*8 

95.4 

94.4 

93.7 

800.0 

104.7 

98.4 

97*9 

97.3 

96.7 

96.5 

1000.0 

107.9 

100.6 

99.9 

99.0 

98.3 

97.5 

1250.0 

111.0 

102.7 

102.1 

100.9 

100,1 

99.5 

1600.0 

113.7 

104.8 

103.7 

102,6 

101.9 

101.0 

2000.0 

116.4 

107.2 

105*6 

104,3 

103,3 

102.6 

2500.0 

118.2 

108.7 

107.4 

105.5 

104.7 

103.9 

3150.0 

119.9 

110.2 

lOa.7 

107,2 

106.6 

105.6 

4000.0 

120.5 

111.7 

110. 1 

108.5 

107.8 

106.8 

5000.0 

121.1 

113.1 

ill.l 

109.7 

108.8 

108.2 

6300.0 

121.0 

113.6 

111*8 

110.5 

109.9 

109.5 

8000.0 

120.1 

113.8 

112*3 

110.8 

110.3 

110.1 

10000.0 

119.9 

113.8 

112*5 

111.2 

111.2 

111.2 

12500.0 

119.1 

113.8 

112*9 

111.9 

111.1 

111.0 

16000.0 

118.4 

113.4 

113*0 

111.8 

111.2 

110.9 

20000.0 

117.6 

112.7 

112*8 

111.3 

110.8 

110.3 

25000.0 

116.8 

112.2 

112*6 

111.0 

110.5 

109.8 

31500.0 

115.8 

111.5 

112.1 

110.1 

109.7 

108.8 

40000.0 

115.1 

111.7 

111.6 

109.2 

109.4 

108.0 

OVERALL 

SPL  130.6 

123.9 

123.1 

121.6 

121.1 

120.6 
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supersonic  jet  exhaust  noise 
MACH  1.7  NOZZLE 

HEStRVOlR  PRESSURE  = 51.80  pSl,  ATMOSPHERIC  PRESSURE  = 14.13  PSl 
RESERVOIR  TEMPERATURE  = 972.00  DEG.F»  CHAMBER  TEMPERATURE  = 63.00  DEG.F 

RELATIVE  HUMIDITY  = 43.0  PERCENT 

gamma  = 1.350 
run  number  191 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.666 
TEMPERATURE  RATIO  TR  = 2.738 
MACH  NUMBER  MJ  = 1.675 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.837 
JET  DENSITY  RATIO  OJ/Do  = 0.544 
JET  VELOCITY  RATIO  VJ/AO  = 2.270 
JET  VELOCITY  V J = 2544.3  FPS 

TR/TJ  = 1.491 
DR/DO  = 1.704 
DR/OJ  = 3.130 

MASS  FLOW  = 2.263  POUNoS  PER  SECOND 
THRUST  = 180.78  POUNDS 

SHOCK  CELL  LENGTH  S = 2.956  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 

octave  MICRO  MICRO  micro  micro  mtcro  micro 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 
HZ  10  82.5  11  9Q.0  12  97.5  13  105.0  14  112.5  15  120.0 


200, 

,0 

81*3 

84, 

2 

85 

4 

84.4 

83.8 

81, 

0 

250, 

,0 

85 . 6 

86 

2 

85 

5 

84.2 

83.2 

81- 

0 

315, 

,2 

86.0 

85 

7 

85 

2 

83.4 

83.7 

84 

1 

400, 

,0 

88.6 

88 

9 

88 

3 

87.9 

88.7 

88, 

4 

500, 

,0 

93.2 

92, 

7 

92 

4 

92.1 

92.8 

92, 

4 

630 

,0 

94.7 

94 

5 

95 

2 

96.0 

96.7 

97 

4 

800, 

,0 

96.9 

96 

a 

97 

2 

96.4 

96.4 

96 

8 

1000 

,0 

96.7 

99 

0 

98 

7 

97.0 

96.0 

96 

1 

1250 

,0 

101.8 

102 

0 

100 

9 

99.3 

98.7 

98 

1 

1600 

,0 

103.8 

103 

2 

102 

2 

100.8 

99.8 

99 

6 

2000, 

,0 

106.2 

104 

8 

104 

1 

102.3 

101.6 

100, 

8 

2500 

.0 

107,3 

106 

2 

104 

8 

103.6 

103.0 

101 

9 

3150, 

.0 

108,5 

107 

5 

106 

5 

105.6 

104.6 

104 

8 

4000, 

,0 

109.7 

108, 

9 

107 

7 

107.2 

107.1 

107, 

9 

5000, 

,0 

110.3 

109. 

9 

109 

1 

108.9 

108.6 

109, 

6 

6300, 

,0 

111.3 

HI, 

8 

110 

4 

110.1 

109.5 

110, 

3 

8000 

,0 

112.3 

112, 

9 

no 

5 

110.2 

109.8 

109, 

8 

10000, 

,0 

113.6 

113, 

6 

HO 

7 

110.4 

109.8 

109, 

2 

12500, 

,0 

113.7 

113. 

1 

Hi 

5 

110.3 

109.8 

109. 

0 

16000, 

,0 

113.0 

112, 

6 

110 

9 

110.1 

109.2 

108- 

5 

20000, 

,0 

112.2 

113- 

1 

111 

0 

109.7 

108.7 

108- 

2 

25000 

,0 

112.6 

113, 

0 

111 

3 

109.7 

108.7 

108, 

3 

31500, 

,0 

111.8 

113, 

0 

111 

2 

109.1 

108.3 

108, 

3 

40000, 

,0 

111.3 

113, 

1 

111 

0 

109.3 

107.7 

108- 

5 

OVERALL 

SPL  123.1  123.3  121.5  120.5  119.8  119.8 
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1/3  OCTAVE  SOUNO  PRESSURE  LEVEL 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGt-E 
H2  16  127.5  17  135*0  18  142.5  19  150.0 


200.0 

10.0 

10, 

0 

10 

0 

10.0 

250.0 

10.0 

81, 

6 

02 

2 

83.6 

315.2 

83.7 

83 

8 

04 

9 

86.4 

400.0 

87.2 

85 

5 

06 

0 

07.6 

500.0 

91.6 

91, 

4 

91 

6 

89.7 

630.0 

97.2 

96, 

8 

94 

1 

89.6 

800.0 

97.0 

96 

3 

94 

8 

90.9 

1000.0 

96.5 

94, 

9 

93 

5 

93.1 

1250.0 

97.9 

97 

a 

97 

5 

95.6 

1600.0 

98.8 

99, 

0 

99 

6 

97.8 

2000.0 

100.3 

101, 

5 

102 

3 

99.1 

2500.0 

101.6 

103 

0 

103 

4 

102.6 

3150.0 

105.1 

105 

4 

105 

1 

105.6 

4000.0 

108.6 

108 

0 

107 

4 

108.8 

5000.0 

109.6 

108 

5 

107 

8 

109.1 

6300.0 

110.0 

109, 

0 

10ft 

4 

108.9 

8000.0 

109.6 

108 

9 

107 

6 

107.6 

10000.0 

109.2 

107, 

9 

106 

8 

106.4 

12500.0 

108.5 

107, 

4 

106 

1 

105.3 

16000.0 

107.9 

106 

8 

105 

6 

104.0 

20000.0 

107.3 

105 

9 

104 

8 

103.0 

25000.0 

107.1 

105 

7 

104 

9 

102.2 

31500.0 

106.6 

105 

3 

104 

5 

101.5 

40000.0 

106.4 

105, 

7 

104 

2 

100.6 

OVERALL 

SPL  119.3 

118.4 

117.6 

117.3 
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supersonic  jet  exhaust  noise 
MACH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 51.50  pSl.  ATMOSPHERIC  PRESSURE  = 14.21  PSI 
RESERVOIR  TEMPERATURE  = 1285.00  DEG.F*  CHAMBER  TEMPERATURE  = 63.00  OEG.F 

RELATIVE  HUMIDITY  = 14.0  PERCENT 

gamma  = 1,336 
run  number  112 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 4.6*4 
TEMPERATURE  RATIO  TR  = 3.214 
MACH  NUMBER  MJ  = 1.672 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.186 
JET  DENSITY  RATIO  DJ/Oo  = 0.457 
JET  VELOCITY  RATIO  VJ/AO  = 2.473 
JET  VELOCITY  Vj  = 2824.4  FPS 

TR/TJ  s 1.470 
DR/DO  = 1.439 
DR/DJ  = 3.146 

MASS  FLOW  = 2.071  POUNDS  PER  SECOND 
THRUST  = 180.24  POUNOS 

SHOCK  CELL  LENGTH  S = 2.949  INCHES 


1/3  OCTAVE  SOUND  pressure  level 


! 


l 

i 


i 
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1/3 

OCTAVE  MICRO 
CENTER  PHONE 
FREQ.  NO.  ANGLE 


HZ 

tn 

H 

200.0 

107.7 

250.0 

110.2 

315.2 

114.3 

400.0 

115.8 

500.0 

117.5 

630.0 

115.7 

800.0 

117.5 

1000.0 

116,7 

1250.0 

117.6 

1600.0 

117.8 

2000.0 

117,8 

2500.0 

117.4 

3150.0 

116.3 

4000.0 

115.7 

5000.0 

113.8 

6300.0 

112.5 

8000.0 

110.1 

10000.0 

109.7 

12500.0 

107.1 

16000,0 

105.6 

20000.0 

103.6 

25000.0 

101,9 

31500.0 

100.0 

40000.0 

98.1 

overall 

spl 

128.2 

MICRO 

MICRO 

PH'WE 

phone 

NO.  ANGLE 

NO.  ANGLE 

2 22.5 

3 30 . 0 

105.5 

103» o 

110.2 

109*3 

113.6 

112.6 

117.2 

115.5 

118.6 

119*0 

120.1 

121.9 

121.4 

123.5 

120.9 

124*2 

122.3 

125.2 

123.0 

125*6 

124.2 

127.0 

123.8 

127*6 

122.7 

126*4 

122.1 

125.3 

120.8 

124*2 

119.1 

122*9 

117.4 

121.2 

115.2 

121*1 

114.8 

• lift* 6 

113.0 

117*0 

H1.3 

115*7 

110.0 

114*6 

108.7 

113*5 

107.8 

112. 5 

133.3 

136*3 

MICRO 

MICRO 

PHONE 

PHONE 

NO,  ANGLE 

NO.  ANGLE 

4 37.5 

5 45.0 

101.3 

20.0 

105.7 

102.4 

109.3 

104,8 

112.7 

109.2 

116.0 

111.7 

119.5 

116,3 

122.2 

119.5 

124.6 

122.7 

126.2 

125.4 

126.7 

126.8 

127.1 

128.2 

127.4 

129.4 

127.2 

130.3 

126.3 

130.7 

125.0 

129.1 

124.2 

127.6 

122.9 

126,2 

122.9 

124.9 

120.7 

123,9 

119.4 

122.7 

118.2 

121.3 

117.1 

120.4 

115.8 

119.2 

115.1 

117.7 

136.9 

139.0 

i 


kkk 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


20.0 

20.0 

101.5 

105.0 

107.2 

111.6 

115.3 
118.8 

122.3 
124. u 

127.0 

128.5 

129.6 

130.4 

130.0 

129.2 

127.7 

126.5 

125.4 

124.2 
122.9 

122.2 

121.5 

121.1 


139.0 
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1/3  OCTAVE  SOUND  pressure  level 
CONTINUED 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  A^GLE  NO.  ANGLE  NO,  AN6LE 


HZ 

7 60.0 

8 67' 

200.0 

93.4 

92.6 

250.0 

95.6 

93.5 

315.2 

96.9 

94.4 

400.0 

100.7 

97.6 

500.0 

103.1 

99.8 

630.0 

106.8 

102.6 

800.0 

110.3 

105.6 

1000.0 

113.5 

108.4 

1250.0 

117.0 

111.2 

1600.0 

119.3 

113.6 

2000.0 

122.2 

115.4 

2500.0 

124.5 

118.0 

3150.0 

126.3 

119.0 

4000.0 

127.4 

120.9 

5000.0 

127.5 

121.5 

6300.0 

127.3 

122.2 

8000.0 

126.5 

122.0 

10000.0 

125.9 

121.8 

12500.0 

125.0 

121.3 

16000.0 

124.0 

120.4 

20000.0 

123.0 

119.3 

25000.0 

122.3 

118.5 

31500.0 

121.2 

117.7 

40000.0 

120.6 

117.3 

overall 

SPL  136.7 

131.7 

75.0 

10  82.5 

11  90, 

91.5 

91,3 

90.2 

92*2 

92.2 

91.0 

92.9 

94.1 

91.7 

96*5 

95.3 

94.6 

97*4 

96.7 

95,0 

100.9 

99.4 

97,7 

103*4 

101.4 

99,0 

105.7 

103.6 

101.3 

108.1 

105.7 

103,0 

IO9.8 

107.5 

104.6 

112.0 

109.3 

106.3 

113*8 

110.7 

107.7 

115.6 

112.5 

109.0 

117.1 

114.0 

110.7 

lift.  0 

114.7 

111.1 

119.1 

115.8 

112.4 

119.1 

116.0 

112.7 

119.1 

116.1 

113.1 

119.1 

116.1 

113.1 

118*8 

115.4 

113.0 

118*1 

114.5 

112.4 

117*8 

113.6 

111.9 

117*2 

112.4 

111.2 

116*7 

111.3 

110.7 

129*2 

125.8 

123.1 

MICRO 
PHONE 
NO.  ANGLE 
12  97.5 


88*8 

90.1 

90.8 

94.2 

94.8 

96.8 
98.7 

100.3 

102.4 

104.2 
105.9 

107.2 

108.5 

110.1 

110.8 

112.4 

112.6 

113.0 

113.2 

112.8 

112.0 
111.6 

110.8 
110.1 


122.9 
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SUPERSONIC  JET  EXHAUST  NOISE 
MACH  1.7  NOZZLE 

RESERVOIR  PRESSURE  = 51.50  pSj.  ATMOSPHERIC  PRESSURE  = 14.13  PSl 
RESERVOIR  TEMPERATURE  = 1300.00  DEG.F*  CHAMBER  TEMPERATURE  = 66.00  DEG.F 

RELATIVE  HUmIOITT  = 34.0  PERCENT 
gamma  = 1.336 

RUN  NUMBER  192 

microphones  are  twelve  feet  from  the  nozzle  exit  plane 

PRESSURE  RATIO  PR  = 4.645 
TEMPERATURE  RATIO  TR  = 3.346 
MACH  NUMBER  MJ  = 1.675 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 2.274 
JET  DENSITY  RATIO  DJ/Oo  = 0.440 
JET  VELOCITY  RATIO  VJ/AO  = 2.526 
JET  VELOCITY  Vj  = 2839.9  FPS 

TH/TJ  i 1.471 
DR/00  = 1.388 
OK/DJ  = 3.157 

MASS  FLOW  = 2.034  POUNDS  PER  SECOND 
THRUST  = 120 1 87  POUNDS 

SHOCK  CELL  LENGTH  C = 2.957  INCHES 
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1/3  octave  sound  pressure  level 


1/3 

OCTAVE 


CENTER 

FREQ. 

HZ 


MICRO  MICRO  MICRO  MICRO  MICRO 

PHONE  PHONE  PHONE  PHONE  PH?N,1  - 

NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
10  82.5  11  90-0  12  97.5  13  105.0  1*  U2-5 


200.0 

82.9 

84.9 

250.0 

86.4 

87.5 

315.2 

87.6 

87.9 

400.0 

90.1 

90.3 

500.0 

94.1 

93.9 

630.0 

96.4 

95.6 

800.0 

98.9 

98.3 

1000.0 

100.8 

100.4 

1250.0 

103.6 

103.3 

1600.0 

105.8 

104.6 

2000.0 

107.8 

106.0 

2500.0 

109.3 

107.4 

3150.0 

110.6 

108*8 

4000.0 

112.2 

110.6 

5000.0 

112.6 

111.1 

6300.0 

113.7 

113.1 

8000.0 

114.2 

114.1 

10000.0 

115.1 

114.7 

12500.0 

115.8 

114.4 

16000.0 

115.3 

1X4.2 

20000.0 

114.1 

114.4 

25000.0 

114.0 

114.0 

31500.0 

112.9 

113.9 

40000.0 

112.1 

113.6 

86*8 

86.4 

84.8 

86  • 5 

85.6 

83.8 

86*8 

85.9 

85.8 

90*0 

89.2 

89.5 

93*6 

93.9 

93.6 

96*0 

96.8 

98.1 

98*4 

97.8 

98.4 

99*6 

98.3 

97 * 5 

101.4 

100.9 

100. 1 

103*6 

102.3 

101.2 

105*2 

104.3 

103 . 3 

106*2 

105.2 

104.2 

108*1 

107.3 

105.8 

109*5 

109.1 

108.2 

110*6 

110.1 

110.0 

113*0 

111.8 

110.7 

112*9 

111.7 

110.7 

113'  v 

112.0 

110.8 

112*9 

112.1 

111.0 

112*7 

U2.1 

110,9 

112*4 

111.6 

110.1 

112*4 

111.6 

110.1 

112*1 

110.8 

109.6 

111*5 

HO.B 

108.8 

OVERALL 

SPL  124.9  124*5  123*1 


122.2  121.1 
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MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


82*8 

82.5 

85.6 

90.1 

93.6 

98.5 

99.0 

97.9 

99.5 

101.0 

102.1 
103.4 
105.7 

107.9 
109.1 

110.6 

110.3 

110.3 

110.0 

109.9 

109.4 

109.5 

109.3 

109.4 


120.6 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE  MICRO  MICRO  MIcRQ  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO,  ANGLE 
HZ  16  127.5  17  135.0  18  142.5  19  150.0 


200 

.0 

10.0 

10.0 

10< 

0 

81.3 

250 

,0 

82.5 

82.4 

84 

1 

84.4 

315 

,2 

85.3 

85.4 

86 

9 

87.2 

400 

.0 

89.0 

86.8 

87 

6 

89.0 

500 

,0 

93.4 

92.9 

92 

2 

91.4 

630 

,0 

99.3 

97.9 

95 

2 

91.3 

800. 

.0 

99.0 

98.2 

95 

6 

91.6 

1000 

,0 

98.6 

96.4 

94 

9 

93.8 

1250. 

.0 

98.8 

98.8 

98 

0 

96 . 6 

1600, 

,0 

100.1 

100.3 

100 

7 

99.4 

2000 

,0 

102.0 

103.2 

102 

8 

100.5 

2500. 

.0 

102.6 

104.0 

104< 

6 

103.5 

3150. 

,0 

105.7 

106.0 

IO7, 

3 

106.4 

4000, 

,0 

109.1 

109.0 

109* 

8 

109.8 

5000, 

,0 

110.2 

109.1 

109- 

8 

110.0 

6300, 

,0 

110.8 

110.2 

no- 

2 

109.7 

8000, 

,0 

110.3 

109.9 

10fl. 

7 

108.5 

10000, 

0 

109.9 

109.0 

107. 

8 

107.5 

12500, 

0 

109.5 

108.6 

106- 

9 

106.8 

16000, 

0 

109.2 

108.3 

106« 

7 

105.9 

20000, 

0 

108.4 

107.3 

IO5, 

8 

105.0 

25000. 

0 

108.1 

107.0 

IO5. 

5 

104. 4 

31500, 

0 

107.5 

106.5 

IO5. 

0 

103.5 

40000. 

0 

107.2 

106.7 

104. 

4 

103.0 

OVERALL 

SPL  120.2 

119.6 

119*0 

118.5 
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supersonic  jet  exhaust  noise 

MACH  2.0  NOZZLE 

RESERVOIR  PRESSURE  = 89.50  pSl.  ATMOSPHERIC  PRESSURE  = 14.10  PSI 
RESERVOIR  TEMPERATURE  = 74.00  DEG.F*  CHAMBER  TEMPERATURE  = 77.00  DEG.F 

RELATIVE  HUMIDITY  = 60.0  PERCENT 
GAMMA  = 1.400 

RUN  NUMBER  84 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 7.348 
TEMPERATURE  RATIO  TR  = 0.994 
MACH  NUMBER  MJ  = 1.960 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.562 
JET  DENSITY  RATIO  OJ/Do  = 1.778 
JET  VELOCITY  RATIO  VJ/AO  = 1.470 
JET  VELOCITY  V J = 1669.3  FPS 

TR/TJ  = 1.766 
DR/DO  = 7.389 
DR/DJ  = 4.156 

MASS  FLOW  = 4.784  POUNDS  PER  SECOND 
THRUST  = 247.4g  POUNOS 

SHOCK  CELL  LENGTH  S = 3.707  INCHES 


kk$ 


1/3  OCTAVE  SOUNo  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

FREQ.  1 

NtO.  ANGLE 

no.  angle 

NO.  ANG 

HZ 

1 15.0 

2 22*5 

3 30 

200.0 

103.3  1 

103.0 

96*6 

250.0 

106.6 

106.5 

101.0 

315.2 

111.4 

108.4 

104*8 

400.0 

113.2 

112.8 

108*0 

500.0 

116.5 

115.0 

111*0 

630.0 

115,9 

116.7 

114.9 

800.0 

118.7 

120,0 

117.1 

1000.0 

118.4 

120.9 

120.1 

1250.0 

119.0 

122.1 

122.5 

1600.0 

119.0 

122.1 

122.9 

2000.0 

118.8 

122.8 

124*0 

2500.0 

118.8 

123.3 

124*4 

3150.0 

118.2 

122.9 

125*1 

4000.0 

116.9 

121.9 

125.1 

5000.0 

115.1 

120.3 

123*9 

6300.0 

114.2 

119.0 

122*6 

8000.0 

112.7 

117.4 

121.2 

10000.0 

109.0 

115.7 

120.5 

12500.0 

110.0 

115.5 

119*1 

16000.0 

108.2 

114.0 

117*8 

20000.0 

106.3 

112.6 

il6»8 

25000.0 

104.8 

111.2 

1 16  * 0 

31500.0 

103.2 

110.3 

115.3 

40000.0 

102.2 

109.8 

114*6 

overall 

SPL  129.1  132.6 


MICRO 

MICRO 

MICRO 

PHONE 

phone 

PHONE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

4 37.5 

5 45.0 

6 52.5 

20.0 

88.8 

86.7 

94.3 

92.0 

89.9 

98.2 

94.6 

93.6 

102.7 

97.7 

96.5 

104.4 

100,6 

97.8 

108*2 

103.3 

100.1 

110.9 

106.1 

102.4 

114.6 

109.0 

104.9 

117.4 

111.8 

106.5 

119.0 

113.7 

108.4 

120.7 

115.6 

109.9 

121,1 

116.4 

110.7 

121.6 

116.8 

111.5 

121.7 

117.3 

112.0 

120.9 

116.7 

112.5 

120.6 

116.4 

112.6 

119.4 

115.7 

112.3 

119.0 

114.2 

111.9 

117.3 

114.4 

112.0 

115.8 

113.1 

111.3 

114.8 

112.1 

110.6 

114.1 

111.1 

110.0 

113.2 

110.2 

109.4 

113.1 

109,4 

109.0 

131.2 

126.9 

123.1 

134.3 


1/3  octave  sounq  pressure  level 
CONTINUED 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

phone 

PHONE 

PHONE 

PHONE 

frcq.  no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGI 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97 

200.0 

86.2 

87.3 

87.8 

86 » 1 

85.5 

85.0 

250.0 

89.8 

88.8 

68*3 

86.7 

86.6 

86.4 

315.2 

93*5 

91.7 

90.4 

90.3 

89.7 

89.2 

400.0 

95.0 

93.4 

92.6 

92.2 

92.3 

91.6 

500.0 

96.8 

94.9 

94.1 

92.7 

92.3 

92.2 

630.0 

99.3 

97.4 

96*6 

96.0 

95.6 

94.7 

800.0 

101.0 

99.0 

97.9 

97.0 

97.6 

97.7 

100U.0 

102.4 

100.7 

99*5 

98.5 

98.3 

97.6 

1250.0 

103.8 

101.8 

101.0 

100.1 

99.7 

99.7 

1600.0 

104.8 

103.2 

102*2 

101.0 

100.9 

100.5 

2000.0 

106.1 

104.2 

103.2 

102.1 

101.7 

101.0 

2500.0 

106.7 

104*8 

103.7 

102.6 

102.2 

102.0 

3150.0 

108.1 

105.9 

IO4.6 

103.8 

103.6 

103.9 

4000.0 

108.9 

106.7 

105*6 

104.7 

105.2 

105.3 

5000.0 

109.7 

107.3 

106*4 

105.8 

105.5 

105.3 

6300.0 

110.3 

108.1 

106*6 

106.1 

105.6 

105.8 

8000 .0 

110.5 

108.1 

106*7 

105.9 

105.7 

105.7 

10000,0 

110.8 

108.1 

106*6 

106.1 

105.7 

105.9 

12500.0 

110,8 

108.0 

106*8 

106.2 

105.7 

105.9 

16000.0 

110.2 

107.8 

107.0 

105.7 

105.4 

105.3 

20000.0 

109.8 

107.2 

106.7 

105.3 

104.9 

104.4 

25000.0 

109,2 

106.8 

106*6 

104.9 

104.5 

103.7 

31500.0 

108.3 

106.2 

106*3 

104. 2 

104.0 

102.7 

40000.0 

107.9 

106.2 

105*8 

103.5 

103.7 

101.9 

OVERALL 

SPL 

121.1 

118.8 

117.9 

116.8 

116,6 

116.4 

SUPERSONIC  jet  exhaust  noise 
MACH  2.0  NOZZLE 

RESERVOIR  PRESSURE  = 90.50  pSl.  ATMOSPHERIC  PRESSURE  = 14.24  PSl 
RESERVOIR  TEMPERATURE  = 55.00  DE6.F#  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 50.0  PERCENT 
GAMMA  = 1.400 

RUN  NUMBER  193 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 7.355 
TEMPERATURE  RATIO  TR  = 0.990 
MACH  NUMBER  MJ  = l.9fa0 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  = 0.560 
JET  DENSITY  RATIO  OJ/Do  = 1.786 
JET  VELOCITY  RATIO  VJ/aO  = 1.467 
JET  VELOCITY  VJ  = 1639*7  FPS 

TR/TJ  = 1.768 
DR/DO  = 7.427 
DR/DJ  = 4.159 

MASS  FLOW  = 4.796  POUNqS  PER  SECOND 
THRUST  = 247*67  POUNDS 

SHOCK  CELL  LENGTH  S = 3,709  INCHES 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

phone 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NC 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO,  ANGLE 

NO.  ANGLE 

HZ  10 

82.5 

11  90.0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

78.2 

80.3 

81.9 

81.9 

82.3 

81*4 

250.0 

81.2 

82.7 

82*3 

81.7 

81.5 

80.4 

315.2 

82.6 

83*6 

83*0 

83.0 

83.2 

83*0 

400.0 

84.3 

85*4 

85*3 

85*6 

85.4 

86.6 

500.0 

87.8 

88.1 

8a*  8 

89.2 

89.6 

89.3 

630.0 

89.5 

90.1 

9l  • 0 

91,5 

92.3 

91.9 

800.0 

91.8 

92.8 

93*5 

93.0 

93,7 

93.6 

1000.0 

93.6 

95.2 

95.7 

95.7 

95.4 

95.6 

1250.0 

96.5 

98.0 

98*3 

98.1 

97.7 

97.9 

1600.0 

98.4 

99.5 

99*0 

98.6 

98.4 

98.6 

2000.0 

100.8 

101.3 

100.5 

99.9 

100,1 

100.1 

2500.0 

102.1 

102.1 

101*4 

101.0 

101.9 

102.2 

3150.0 

103.2 

103.3 

103*2 

103.8 

104.7 

104.6 

4000.0 

104.8 

105.1 

104*8 

104.7 

105.7 

105.4 

5000.0 

105.6 

105.8 

105*3 

105.0 

106.4 

105.9 

6300.0 

106.0 

106.5 

106*3 

106*1 

106.8 

106.3 

8000.0 

106.3 

107.1 

106.2 

:C5*6 

106.3 

105*5 

10000.0 

106.9 

107.8 

105*8 

lCSt'i 

106.0 

104.8 

12500.0 

107.5 

107.5 

105*9 

105*1 

105.7 

104.5 

16000.0 

106.9 

106.9 

105*4 

104.6 

104.8 

103.9 

20000.0 

106.4 

106.8 

104*9 

103.8 

103.7 

103.0 

25000.0 

106.5 

10o»4 

104*7 

103.1 

102.9 

102.7 

31500.0 

105.8 

106.4 

104*4 

102.5 

102.5 

102.4 

40000.0 

105.2 

106.3 

104*0 

102.5 

101.6 

102.6 

OVERALL 

SPL  117.2 

117.7 

116*5 

115.9 

116.3 

115.9 
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1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ  16 

127.5 

7 35.3 

18  1^2.5 

19  150.0 

200.0 

78.6 

0.0 

77.2 

76.5 

250.0 

80.6 

0*0 

80.0 

79.5 

315.2 

82.5 

0.0 

81.7 

81.0 

400.0 

86.1 

0.0 

84*3 

84.1 

500.0 

89.6 

0.0 

87*6 

86.6 

630.0 

92.1 

0.0 

90.1 

88.2 

800.0 

92.7 

0.0 

91.6 

90.7 

1000.0 

95.7 

0.0 

94.5 

94.8 

1250.0 

97.7 

0.0 

97*2 

96.1 

1600.0 

98.3 

0.0 

99.5 

99.8 

2000.0 

99.4 

0.0 

101.7 

101.6 

2500.0 

101.7 

0.0 

103.2 

103.6 

3150.0 

103.9 

0.0 

104*1 

104. ,8 

4000.0 

104.7 

0.0 

104*7 

104.9 

5000.0 

105.2 

0.0 

104.3 

103.9 

6300.0 

105.2 

0.0 

103.9 

103.4 

8000.0 

104.4 

0.0 

102.6 

102.4 

10000.0 

103.8 

0.0 

101.7 

101.0 

12500.0 

103.3 

o.n 

iOQ.8 

100.2 

16000.0 

102.4 

0.0 

100.0 

98.7 

20000.0 

101.4 

0.0 

98*9 

97.4 

25000.0 

100.9 

0.0 

98*4 

96.4 

31500.0 

100.4 

0.0 

98.0 

95.6 

40000.0 

100.0 

0.0 

97*4 

94.8 

OVERALL 

SPL  114.8 

0.0 

113*9 

113.6 

SUPERSONIC  jet  exhaust  noise 
MACH  2.0  NOZZLE 

RESERVOIR  PRESSURE  = 89.50  pSl,  ATMOSPHERIC  PRESSURE  = 14.10  PSI 
RESERVOIR  TEMPERATURE  = 470.00  DE6.F»  CHAMBER  TEMPERATURE  = 80. 00  DEG.F 

RELATIVE  HUMIDITY  = 58.0  PERCENT 
Gamma  = 1.386 

RUN  NUMBER  85 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 7.348 
TEMPERATURE  RATIO  TR  = 1.722 
MACH  NUMBER  MJ  = 1.962 

JET  STATIC  TEMPERATURE  RATIO  Tu/TO  = 0.988 
d£T  DENSITY  RATIO  DJ/Oo  = 1.012 
jet  velocity  ratio  vj/ao  = 1.950 
JET  VELOCITY  Vj  = 2221.3  FPS 

TR/TJ  = 1.743 
DR/00  = 4.266 
DR/OJ  = 4.216 

MASS  FLOW  = 3.613  POUNoS  PER  SECOND 
THRUST  = 248.03  POUNDS 


SHOCK  CELL  LENGTH  S = 3.713  INCHES 


“Wi-  U.IIL.IIIJI' 


1/3  OCTAVE  SOUND  pressure  level 


1/3 

OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  1 15.0  2 22  • 5 3 30.0  4 37.5  5 45.0 


200.0 

106.3 

104.5 

250.0 

109.4 

107.9 

315.2 

113.6 

110.9 

400.0 

115.3 

115.9 

500.0 

118.5 

118.0 

630.0 

117.1 

119.3 

800.0 

119.4 

122.0 

1000.0 

118.5 

122.0 

1250.0 

119.4 

123.0 

1600.0 

119.0 

122.7 

2000.0 

118.8 

123.2 

2500.0 

117.9 

122.6 

3150.0 

116.6 

121.9 

4000.0 

115.4 

120.6 

5000.0 

114.1 

119.6 

6300.0 

112.7 

118.4 

8000.0 

111.0 

117.0 

10000.0 

109.9 

115.8 

12500.0 

108.8 

114.6 

16000.0 

107.4 

113.3 

20000.0 

105.7 

112.0 

25000.0 

104,4 

110.9 

31500.0 

102.7 

109.9 

40000.0 

101.7 

109.5 

98.7 

93.9 

98.2 

104.3 

99.0 

100.4 

108*6 

103.2 

101.6 

111*8 

107.1 

103.8 

114*7 

110,8 

105.5 

118*4 

113.9 

107.7 

121.5 

116.9 

111.0 

123*5 

120.3 

114.5 

125*3 

123.0 

117.4 

124*8 

124.2 

119.4 

125*4 

125.3 

121.6 

125*8 

125.7 

123.0 

125*4 

126.0 

124,3 

124.2 

125.9 

125.6 

122.4 

124.1 

125.7 

121.0 

123.0 

124.8 

119.8 

121.6 

123.3 

118*9 

120.6 

121.9 

117*8 

119.6 

121.0 

116*5 

118*5 

120.0 

115*6 

117.5 

118.7 

115*0 

116.8 

117,9 

114*4 

115.9 

117.5 

113*8 

115.7 

117.6 

OVERALL 

SPL  129.2  132.8 


135.1  134.3 


MICRO 
PHONE 
NO.  ANGLE 
6 52.5 


92.8 

95.7 

97.5 

99.4 

101.0 

104.2 

107.4 

110.7 

113.1 

115.7 

118.2 

119.7 

121.1 

122.2 

122.9 

122.7 

121.7 

121.0 

120.3 

119.5 

118.6 
118.0 

117.4 
117.3 


132.1 


135*0 


1/3  OCTAVE  SOUNb  pressure  level 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

phone 

PHONE 

phone 

PHONE 

phone 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

88.7 

89.5 

90*0 

88.4 

87.0 

85.8 

250.0 

90.8 

90.5 

89*8 

88.4 

88.3 

87.5 

315.2 

92.9 

93.0 

91.0 

91.3 

90.1 

89.8 

400.0 

96.0 

94.8 

93*8 

93.7 

93.2 

91.8 

500.0 

97.6 

96.3 

95*6 

93.4 

92.8 

92.7 

630.0 

100.2 

99.0 

90.3 

97.0 

96.3 

95.6 

800.0 

103.1 

100.9 

100.0 

98.5 

98.5 

98.0 

1000.0 

105.2 

102.9 

101.7 

100.1 

99.4 

98.4 

1250.0 

107.2 

104*8 

103*6 

102.0 

101.2 

100.6 

1600.0 

109.5 

106.6 

104*8 

103.4 

102.6 

101.9 

2000.0 

111.2 

108.3 

106*3 

104.6 

103.9 

103.0 

2500.0 

112.8 

109.7 

107*5 

105.7 

105,0 

104.3 

3150.0 

114.3 

111*2 

100.8 

107.3 

106,5 

105.9 

4000.0 

115.3 

112.7 

110*4 

108.5 

107.7 

107.6 

5000.0 

116.4 

114.0 

111*5 

110,0 

109.6 

109.5 

6300.0 

117.2 

114.8 

112*1 

111.2 

110.7 

110.7 

8000.0 

117.2 

115.2 

112*8 

111.8 

111.3 

111.3 

10000.0 

117.6 

115.8 

113*0 

112.3 

111.7 

112.1 

12500.0 

117,3 

116.1 

113*6 

112.7 

111.9 

112.3 

16000.0 

116.7 

116.1 

113*9 

112.6 

112.1 

112,2 

20000.0 

116.2 

115.7 

113*8 

112.2 

111.6 

Ul. 4 

25C00.0 

115.6 

115.2 

113*7 

111.7 

111.3 

110.8 

31500.0 

114.8 

114.6 

113*4 

111.0 

110,9 

109,9 

40000.0 

114,2 

114.4 

112*8 

110,1 

110,6 

109.1 

OVERALL 

SPL  127.5 

126.0 

123.9 

122.4 

121,9 

121.7 

*♦57 


SUPERSONIC  JET  exhaust  noise 
MACH  2.0  NOZZLE 


RESERVOIR  PRESSURE  = 00.00  pSl»  ATMOSPHERIC  PRESSURE  = 14.24  PSl 
RESERVOIR  TEMPERATURE  = 430.00  DEG.F#  CHAMBER  TEMPERATURE  = 60.00  DEG.F 

RELATIVE  HUMIDITY  = 50.0  PERCENT 
gamma  = 1.386 

RUN  NUMBER  194 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  -PLANE 

PRESSURE  RATIO  Pr  s 7.320 
TEMPERATURE  RATIO  TR  = 1.712 
MACH  NUMBER  MJ  = 1.959 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 0.983 
JET  DENSITY  RATIO  DJ/Oq  = 1.017 
JET  VELOCITY  RATIO  VJ/AO  = 1.943 
JET  VELOCITY  V J = 2171*5  FPS 

TR/TJ  = 1.741 
DR/DO  = 4.277 
DR/DJ  = 4.205 

MASS  FLOW  = 3.6l8  POUNDS  PER  SECOND 
THRUST  = 247.43  POUNOS 

SHOCK  CELL  LENGTH  S = 3,707  INCHES 


t 


1/3  OCTAVE  sound  pressure  level 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FRtQ.  NO,  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

10  82.5 

11  90*0 

12  97.5 

13  105.0 

14  112.5 

15  120.0 

200.0 

10.0 

0.0 

81.6 

82.6 

82.1 

8C.8 

250.0 

32 . 8 

0.0 

83*2 

82.9 

82.6 

80.9 

315.2 

83.3 

0.0 

83*7 

83.0 

82.8 

81.9 

400.0 

84.9 

0.0 

85*2 

85 » 6 

85.7 

86*6 

500.0 

88 . 8 

0.0 

89.0 

90.3 

90.4 

90.9 

630.0 

90.4 

0.0 

91.8 

93.5 

94.1 

94.9 

800.0 

93.1 

0.0 

93*7 

94.5 

94.5 

Q5. 0 

1000.0 

94.5 

0*0 

95*7 

95.9 

96.0 

96.4 

1250.0 

97.9 

0.0 

98*8 

98.7 

98.8 

99.2 

1600.0 

99.8 

0.0 

99*8 

99.8 

99.5 

99.3 

2000.0 

102.1 

0.0 

101.4 

101.5 

101.2 

100.8 

2500.0 

103.8 

0.0 

102.3 

102.8 

102.8 

103.3 

3150.0 

105.4 

0*0 

104*1 

106.1 

107.0 

106.6 

4000.0 

106.8 

0.0 

106*6 

108.6 

108.7 

108.2 

5000.0 

108.5 

0.0 

107*9 

109.1 

109,6 

109.1 

6300.0 

109.6 

0.0 

109*0 

H0.1 

110.1 

109.8 

8000.0 

109.6 

0.0 

109*2 

109.9 

109.8 

108.8 

10000.0 

110.2 

0.0 

108*8 

109.7 

109.3 

108.3 

12500.0 

110.8 

0.0 

108*6 

109.4 

109.0 

107.8 

16000.0 

110.5 

0.0 

108*0 

108.8 

108.2 

107.0 

20000.0 

110.2 

o.o 

107*3 

108.1 

107,2 

106.3 

2500Q.0 

110.4 

0.0 

106*8 

107.5 

106.6 

106.0 

31500.0 

109.7 

0.0 

106*0 

106.9 

106,2 

106.0 

40000.0 

109.4 

0.0 

105*1 

107.0 

105.4 

106.2 

OVERALL 

SPL  120.5 

117.7 

116.7 

119.7 

119.4 

118.9 

1*59 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 

continued 


1/3 

octave 

CENTER 

PREQ. 

HZ 


MICRO  MICRO 

PHONE  PHONE 

NO.  ANGLE  NO.  ANGLE  NO 
16  127.5  7 35*3  18 


MICRO 
PHONE 
. ANGLE  NO 
142.5  19 


MICRO 
PHONE 
. ANGLE 
150.0 


200.0 

250.0 
315.2 

400.0 

500.0 

630.0 

800.0 

1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 

10000.0 

12500.0 

16000*  j 

20000.0 

25000.0 

31500.0 

40000.0 


OVERALL 

SPL 


79.9 

0.0 

77.0 

77.0 

81.8 

0.0 

80.7 

60.2 

82.8 

0.0 

83*7 

62.8 

86.1 

0.0 

85*0 

85.5 

92.0 

0.0 

90.3 

88.6 

95 . 8 

0.0 

92.7 

89.0 

94.8 

0.0 

93.5 

90.8 

97.0 

0.0 

94.7 

94.0 

99.2 

0.0 

98.5 

97.4 

99.4 

0.0 

99.8 

99.4 

100*6 

0.0 

IO3.9 

104.7 

103 . 7 

0.0 

104*4 

105*6 

107.0 

0.0 

107.4 

109.0 

108 . 6 

0.0 

108*6 

109.1 

109.3 

0.0 

108*3 

108.2 

109,3 

0.0 

107»8 

107.6 

108.5 

0.0 

106*5 

106.1 

107,9 

0.0 

105.4 

104.7 

106.9 

0.0 

IO4.4 

103.8 

106,2 

0.0 

103.7 

102.4 

105.3 

O.G 

102*6 

101.1 

104,7 

0.0 

102.2 

1 00.2 

104.2 

0.0 

102*0 

99.5 

104,0 

0.0 

101.6 

98.8 

118.4 

0 . 0 

117.2 

117.2 
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wmmmmmmmmm  * mmmmmm  swsro.' 


SUPERSONIC  JET  EXHAUST  NOISE 


MACH  2.0  NOZZLE 

RESERVOIR  PRESSURE  = 88.60  pSl.  ATMOSPHERIC  PRESSURE  = 14.10  PSI 
RESERVOIR  TEMPERATURE  = 855.00  DEG.F#  CHAMBER  TEMPERATURE  - 80.00  D 

RELATIVE  HUMIDITY  = 56.0  PERCENT 

AaMUa  - 1 _ 


RUM  NUMBER  86 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 7.264 
TEMPERATURE  RATIO  TR  = 2.435 
MACH  NUMBER  MJ  = 1.960 

JET  STATIC  TEMPERATURE  RATIO  TJ/TQ  = 1.437 
JET  DENSITY  RATIO  DJ/DO  = 0.696 
JET  VELOCITY  RATIO  VJ/A0  = 2.349 
JET  VELOCITY  Vj  = 2675.6  FPS 


TR/TJ  = 1.695 
DR/DO  = 2.991 
qr/DJ  = 4.297 

MASS  FLOW  = 2.993  POUNDS  PER  SECOND 
THRUST  = 247,54  POUNDS 

SHOCK  CELL  LENGTH  S = 3.708  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


1/3 


OCTAVE 

MICRO 

MICRO 

micro 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

phone 

phone 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

no.  angle 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

1 15.0 

2 22*5 

3 30.0 

4 37.5 

5 45.0 

6 52.5 

200.0 

107.8 

106.6 

100*6 

97.3 

100,5 

97.0 

250.0 

110,1 

109.7 

106*2 

101.7 

101.9 

99.5 

315.2 

115.2 

112.8 

110*1 

105.9 

103,5 

100.5 

400.0 

117.0 

117.0 

114*4 

109.4 

106.1 

102.6 

500.0 

119,0 

119.4 

117*1 

113.1 

107.7 

103.9 

630,0 

117.1 

119.9 

120.6 

116.6 

110.2 

106.7 

800.0 

118.9 

122.3 

122*6 

120.0 

113.5 

109.6 

1000.0 

117.8 

121.7 

124*1 

122.3 

116.1 

112.2 

1250.0 

118.7 

122.5 

125*0 

124.6 

119.7 

115.0 

1600.0 

118.1 

122.5 

124*9 

125.5 

121.5 

117.8 

2000,0 

117.9 

122.6 

125*8 

126.4 

123.2 

120.2 

2500.0 

116.4 

122.1 

125*2 

126.6 

124.3 

122.2 

315C.0 

115.3 

120.7 

123*9 

126*3 

125.0 

123.6 

4000.0 

114,1 

119.9 

123*3 

125.6 

125.5 

124.5 

5000.0 

112.9 

118.5 

122*2 

124.3 

124.9 

125.1 

6300.0 

111.8 

117.3 

120.8 

123.4 

123.6 

125.2 

8000.0 

110.5 

116.0 

119*6 

122.1 

122.3 

124.1 

10000.0 

109.6 

115.0 

118*4 

121.2 

121.4 

123.1 

12500.0 

108,7 

114.0 

117*4 

120.3 

120.4 

121.8 

16000.0 

107.5 

112.9 

116*3 

119.3 

119,5 

120.7 

20000.0 

105.7 

111.7 

115*3 

118.5 

118.5 

120.0 

25000.0 

104.6 

110.9 

114*8 

117.6 

118.0 

119.4 

31500.0 

102.8 

109.7 

114*0 

116.5 

117.7 

118*9 

40000.0 

101.7 

109.1 

113.6 

116.2 

118.2 

119.5 

OVERALL 

SPL 

128.7 

132.5 

134.9 

135.9 

134,4 

134.2 
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1/3  OCTAVE  sound  pressure  level 
CONTINUED 


1/3 

OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO.  ANGLE 

NO.  ANGLE 

NO.-  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGLE 

HZ 

7 60.0 

8 67.5 

9 75.0 

10  82.5 

11  90.0 

12  97.5 

200.0 

91.3 

90.6 

91.8 

89.0 

88.7 

86. a 

250.0 

94.6 

91.2 

9i*0 

89.3 

89.4 

89*3 

315.2 

95.4 

93.4 

93.3 

92.0 

91.5 

90.4 

400.0 

98,5 

96.5 

95*5 

94.9 

94.1 

93.2 

500.0 

99.8 

97.6 

96*8 

95.6 

93,9 

94.4 

630.0 

102.6 

100.6 

9g*2 

97.9 

97.4 

96.1 

800.0 

105.8 

102*6 

101.2 

100.1 

99.4 

99.0 

1000.0 

108.2 

104.8 

103.6 

101.2 

100,5 

99.6 

1250.0 

110.9 

106.9 

105.2 

103.3 

102.8 

102.0 

1600.0 

113.4 

109*0 

10?. 0 

104,9 

104,0 

103.1 

2300.0 

116.2 

110.8 

108*7 

106.7 

105.6 

104.6 

2500.0 

116.0 

112.6 

110.3 

108.2 

106.8 

106.0 

3150.0 

119.6 

114.5 

111.8 

109.7 

106.3 

107.6 

400^.0 

120.6 

116.4 

113*7 

111.1 

109.7 

108.8 

5000.0 

121.6 

117.9 

114.9 

112.4 

111.3 

110.8 

6300.0 

121.9 

118.8 

115*8 

113.8 

112.8 

112.3 

8000.0 

121.4 

119.2 

116*4 

114.3 

113.3 

112.9 

10000.0 

121.4 

119.4 

116*7 

115.0 

113.8 

113.7 

12500.0 

120.9 

119.4 

117*1 

H5.4 

114.2 

114.2 

16000.0 

120.1 

119.2 

117.3 

115.3 

114.4 

114.1 

20000.0 

119.2 

118.3 

117*0 

114.9 

114.0 

113.4 

25000.0 

118.4 

117.5 

116*7 

114.6 

113.7 

112.8 

31500.0 

117.6 

116.7 

116*1 

113.7 

113.1 

112.0 

40000.0 

117.0 

116.5 

115*5 

112.8 

112.8 

111.1 

OVERALL 

SPL 

131.5 

129.1 

127*1 

125.0 

124.0 

123.4 
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SUPERSONIC  jet  exhaust  noise 
MACH  2.0  NOZZLE 

RESERVOIR  PRESSURE  = 89.50  pSl,  ATMOSPHERIC  PRESSURE  = 14.24  PSI 
RESERVOIR  TEMPERATURE  = 822.00  QEG.F>  CHAMBER  TEMPERATURE  = 62.00  DEG 

RELATIVE  HUMIDITY  = 42.0  PERCENT 

gamma  = 1.362 

RUN  NUMBER  195 

MICROPHONES  ARE  TWELVE  FEET  FROM  THE  NOZZLE  EXIT  PLANE 

PRESSURE  RATIO  PR  = 7.385 
TEMPERATURE  RATIO  TR  = 2.456 
MACH  NUMBER  MJ  = 1.960 

JET  STATIC  TEMPERATURE  RATIO  TJ/TO  = 1.449 
JET  DENSITY  RATIO  OJ/UO  = 0.690 
JET  VELOCITY  RATIO  VJ/aO  = 2.359 
JET  VELOCITY  Vj  = 2641.9  FPS 

TR/TJ  s 1.695 
DR/DO  = 2.966 
DR/DJ  = 4.297 

MASS  FLOW  = 2.901  POUNqS  PER  SECOND 
THRUST  = 247.57  POUNDS 

SHOCK  CELL  LENGTH  S = 3,708  INCHES 
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1/3  OCTAVE  SOUND  pressure  level 


E 

j 

1 

I 


i 


OCTAVE  MICRO  MICRO  MICRO  MICRO  MICRO 

CENTER  PHONE  PHONE  PHONE  PHONE  PHONE 

FREQ.  NO.  ANGLE  NO.  ANGLE  NO*  ANGLE  NO.  ANGLE  NO.  ANGLE 
HZ  10  82.5  11  90*0  12  97.5  13  105.0  14  112.5 


200.0 

10.0 

0.0 

250.0 

84.8 

0.0 

315.2 

86.1 

0.0 

400.0 

87.3 

0.0 

500.0 

91.3 

0.0 

630.0 

93.7 

0.0 

800.0 

96.1 

0.0 

1000.0 

97.2 

0.0 

1250.0 

100.6 

0.0 

1600.0 

102.3 

0.0 

2000.0 

105.0 

0.0 

2500.0 

106.9 

0.0 

3150.0 

108.4 

0.0 

4000.0 

110.1 

0.0 

5000.0 

110.8 

0.0 

6300.0 

112.3 

0.0 

8000.0 

113.0 

0.0 

10000.0 

113.7 

0.0 

12500.0 

114.3 

0.0 

16000.0 

114.1 

0.0 

20000.0 

113.7 

0.0 

25000.0 

114.0 

0*0 

31500.0 

113.1 

0.0 

40000.0 

112.7 

0.0 

OVERALL 

SPL  123.8 

117.7 

8g.4 

84.3 

83.0 

92*2 

85.2 

84.1 

88.7 

84.5 

83.9 

91.3 

87.3 

87.4 

93*7 

92.7 

92.8 

96*8 

95.7 

96.3 

98*4 

96.3 

96.3 

98.5 

97.4 

96.8 

10l*6 

100.0 

99.4 

102*4 

101.2 

100.4 

104*1 

103.0 

102.1 

105*2 

104.3 

103.5 

106. 9 

106.6 

106.5 

109*1 

109.2 

109.2 

111.1 

110.5 

110.2 

112*2 

111*4 

111.0 

112.4 

111*7 

111.2 

112.3 

111.7 

111.1 

112*6 

111.7 

111.1 

112*5 

111.4 

110.6 

112*4 

111.0 

109.9 

112*6 

111.0 

109.8 

112.7 

110.5 

109.4 

112*7 

110.5 

108.6 

123*0 

121.8 

121.1 

MICRO 
PHONE 
NO.  ANGLE 
15  120.0 


81.7 
82*8 
82*9 

87.8 
93*3 

97.5 

97.8 
97.0 

99.5 

100.4 
101.9 

103.5 

107.3 

109.6 

110.3 

111.0 

110.6 

110.3 
110.1 
109.5 

109.1 

109.2 
109.1 

109.3 


120.8 


1/3  OCTAVE  SOUND  PRESSURE  LEVEL 
CONTINUED 


1/3 


OCTAVE 

MICRO 

MICRO 

MICRO 

MICRO 

CENTER 

PHONE 

PHONE 

PHONE 

PHONE 

FREQ.  NO 

. ANGLE 

NO.  ANGLE 

NO.  ANGLE 

NO.  ANGI 

HZ  16 

127.5 

7 35*3 

18  142.5 

19  150 

200.0 

10.0 

0.0 

10*0 

10.0 

250.0 

81.8 

0.0 

81.5 

80.8 

315.2 

82.7 

0.0 

84*4 

84.5 

400.0 

87.4 

0.0 

86  • 1 

87.5 

500.0 

93.3 

0.0 

92.1 

90.1 

630.0 

98.2 

0.0 

94.6 

91.4 

800.0 

98.1 

0.0 

95*9 

92.4 

1000.0 

97.9 

0.0 

95*3 

94.0 

1250.0 

100.1 

0.0 

9a. 7 

97.7 

1600.0 

\00. 3 

0.0 

99.8 

99.4 

2000.0 

101.8 

0.0 

103.1 

103.3 

2500.0 

103.7 

0.0 

105.7 

105.6 

3150.0 

107.4 

0.0 

109.0 

109.0 

4000.0 

109.3 

0.0 

llo.l 

109.5 

5000.0 

109.9 

0.0 

110.2 

109.3 

6300.0 

110.5 

0.0 

109*7 

109.0 

8000.0 

110.2 

0.0 

108*7 

108.0 

10000.0 

109.7 

0.0 

107*6 

106.7 

12500.0 

109.2 

0.0 

106*8 

105.9 

16000.0 

108.6 

0.0 

106*4 

104.7 

20000.0 

108.1 

0.0 

105*6 

103.7 

25000.0 

107.8 

0.0 

105*6 

103.2 

31500.0 

107.3 

0.0 

105.2 

102.5 

40000.0 

107.2 

0.0 

104*8 

102.0 

overall 

SPL 


120.1 


0.0 


119*2 


118.3 


